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JUNIOR HIGH MATHEMATICS CONSORTIUM 


MATHEMATICS PROGRAM 


This Junior High Mathematics Program has been prepared 
through the cooperative efforts of the twenty member systems in 
the Junior High Mathematics Consortium. All the components of the 
program are related to performance objectives and provide the 
teacher with a variety of teaching strategies, activities and 
resources to facilitate the instructional process. The teachers 
have the opportunity to determine the modes of instruction that BEBE 
suits them and their students. 


For each objective within the program, there is a bank of 
test items. The items in the bank have been field tested to determine 
difficulty and reliability and validated by a committee of teachers 
and curricular coordinators. 


The program was made possible through the assistance and 
cooperation of many individuals. Special thanks and acknowledgments 
are extended to: : 


the many teachers who helped design, develop, pilot 
and revise the program materials; 


the publishers for referencing their materials to the 
performance objectives: Addison-Wesley, Gage Publishing 
and Holt Rinehart; 


the Department of Education, Province of Alberta for 
partially funding the project; 


the administrators, supervisors, consultants and 
curricular associates from each of the cooperating 
systems for providing time, money and expertise to the 
program. 
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UNIT IV ; OBJECTIVE 5 


Percent Pairs 


To provide practice in converting fractions to percent 


and percent to fractions. 


2 decks of 40 cards each 


- fractional number cards (may include 
equivalent fractions) 


- percent number cards (equivalent to 
fractional number cards) 


2 - 4 players. 

Each player is dealt five fraction cards. 

The player to the left of the dealer begins play by turning 
up one card from the deck of cards containing the percent 
numbers. All players then convert the percent to a fraction 
and the player having the correct fraction card claims the 
percent card and places the fraction card and percent card 


as a pair. 


If no player has the correct fraction card, the percent 
card is returned to the bottom of the deck and the next 


player turns up the next percent card. 


Players making a pair must keep 5 cards in their hand by 


drawing from the remainder of the fraction card deck. 


Play continues until one player has achieved eight pairs. 


A time limit of one minute may be set (depending on the 
ability of the student) for each turn. 

The game may be set for varying numbers as to who 
constitutes the winner. e.fa. Opal rae 

This game cquld be reversed for concept of changing 
fractions to percent, or could be adapted to changing 


fractions to decimals, or decimals to fractions. 
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RATE, RATIO 


PERCENT 


BIBLIOGRAPHY FOR APPLICATIONS KIT 


Adler, Irving, Readings in Mathematics Book 1, Ginn and Co., Toronto, 1972 
Adler, Irving, Readings in Mathematics Book 2, Ginn and Co., Toronto, 1972 
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Glenview, Illinois, 1972 


Johnson, et al, Applications in Mathematics course B Scotts Foresman, 
Glenview, Illinois, 1974 


ee Meconi, Lwick, Career Mathematics: Industry and the Trades, Houghton 


Mitfiin, Boston, 1974 


Schor, Meng, Insights and Skills Parts 1, 2 and 3, Globe Book Co., 
New York 1973 


Stein, Practical Applications in Mathematics, Allyn and Bacon Inc., 
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Witherding, Margaret F., From iieenie to Computers, Franklin Publications Ine. 
Chicago, 1970 


VIDEO TAPES 


ETV Math Series produced in Ontario Tape #1 Part D 


Approximating & Estimations 


Good for Grade 8 Measurement Applications 


Tape #3 Part B 


So You Want to Buy a Car 
(Application in credit buying Grade 9 level) 


Tape #5 Part A 


Art from Computers 
Useful as maxirational unit for applying Math to Art any grade level. 


LEVEL 7 UNIT IV Reference 


' Section 
OBJECTIVES 
RATE, RATIO, AND PERCENT 
Students should be able to: 
1. Maintain previously developed skills and ideas: 
change fractions to an equivalent fraction whose 
denominator is 100. 
a6 Express rates, and ratios, in the form > . 
3% Find the missing component in any rate or ratio A, E 
expressed in the equivalence condition form. 
e e 5 20 
4. Solve problems involving rates and ratio. B, C, D, F 
x5 Convert fractions to percent. 
*6. Convert percent to fractions. 
*7. Convert decimals to percent. 
*8, Convert percent to decimals. 
*9, Solve problems involving percent. F, K 


Gears on cars, clocks and bicycles are examples of the importance of 
ratios. A ten-speed bicycle is easy to study since the gears are visable 
and can be easily examined. On one model of ten-speeds, the following 
data was recorded. 








Number of 
Cogs (Teeth) 


Wheel measures: Diameter = 70 cm 
Circumference = 220 cm 


You could use the data provided or record the same data for your bike to 
complete the following questions. 


(a) First gear is the slowest and is obtained when the chain is around 
the smallest front sprocket and the largest rear sprocket, i.e., 


40 cogs in front and 30 cogs at the rear. How would you cut second 
gear? Tenth gear? 


Pe ee 


LEVEL 7 - UNIT IV 


Rate, Pairs 


RATE, RATIO AND PERCENT 


Ls If the driver's reaction time before applying his brakes is 
one second, how many metres will the car go in one second at 
each of the following speeds: 


(a) 
(b) 
(c) 
(d) 
(e) 


70 km/h 
60 km/h 
100 km/h 
80 km/h 


110 km/h 


Using an Operator's Manual, compare braking distances with 
the above. 


Complete the following chart for each of the gears. 


No. of Cogs on No. of Cogs on 
Front Sprocket Rear Sprocket 





(b) In first gear, one complete rotation of the pedals will produce 
40/30 or 1-1/3 rotations of the rear wheel. Record this information 
for each gear. 


Gear 1 2 3 4 5 6 Ps 8 9 10 


1 Pedal Rotation 1 3 
Yields Tums 1; 3= 


(c) When you are in first gear, one rotation of the pedals yields 1-1/3 
turns of the rear wheel. Since the rear wheel is 220 cm in circum- 
ference, each rotation of the pedal will cause you to go forward 
1-1/3 x 220 or 293-1/3 cm. 


Record the distance one rotation of the pedals will carry you in 
each gear. 


Distance 
(Near 10 cm) 








(d) Suppose you were able to turn the pedals through 200 rotations per 


minute. How fast would you be traveling in each gear? 


E.g. In first gear you go about 290 cm in one rotation of the 
pedals, thus you would travel 290 x 200 or 58,000 cm/min 
or 58,000 x 60 or 3,480,000 cm/h. This corresponds to 34.8 km/h. 

















| Gear 1 2 3 eee 5 6 7 ee 

0 Vege 58,000 : 150 ,000 
cm/h 3,480 ,000 9,000,000 

+ 

| km/h 34.8 90. 


\ 


(e) Racing bikes have different ratios. If you had to design a racing 


bike, how many cogs would you put on each sprocket? 


(f) Try the exercise from the S.R.A. Kit called "Applications of 
Mathematics’, ''Everyday Things" #22. 


(g) Try to obtain a transmission from a car and perform a similar 


analysis of the gear ratios. 
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10. 


a1. 


Hee 
14, 


a3x 


G3 


b?.. 


Problems with Proportions 


If a computer costs $700 per hour, how much does it cost to rent 
for 12 min? 


A hamburger machine makes 34 hamburgers from 2 kg of meat. How 
much meat is needed for 255 hamburgers? 


A salesman travels 222 km from Edmonton to Slave Lake in 3h. 
At that rate, how far could he travel in 5 h? 


Canned soft drinks sell at a rate of 8 cans for $1. At that price, 
what is the cost of 30 cans? 


The Coronation Swimming Pool is being filled with water at the rate 
of 340 2 in 2 min. The capacity of the pool is 30,600 ¢. 
How long will it take to fill the pool? 


Jim was paid $6.15 for selling 410 Edmonton Jourmals. How much could 
he have earned if he had sold 600 Edmonton Jowrals? 


1350 kg of apples sold at the orchard for $270. At that rate, 
what is a 30 kg sack of apples worth? 


A Boeing 707 travels 1920 km in 2-1/2 h. At that rate, how long 
Should it take to travel 2880 km? 


A car used 15 2 of gasoline in traveling 90 km. At that rate, 


how many £ will it use on an 800 km trip? 


Judy can buy 1 kg of coffee for $2.38. How much will Judy pay for 
6 kg of coffee? 


In a school election at St. Mary's, Dan received five votes to every 
two votes Andy received. If Andy got 120 votes, how many did Dan 
receive? 


A man can walk 12 km in 3h. How far could he walk in 5 h? 


Bread at a local store sells at 7 loaves for $1.61. How much would 15 
loaves of bread cost? 


An automobile wheel makes 49 revolutions when travelling 294 m. How 
many revolutions does it make after travelling 3822 m? 


Sugar sells at 4 kg for $1.92. What is the cost of 10 kg of sugar? 


Tom can earn $6.30 in 3.5 h by delivering advertising flyers. How 
much could he eam in an 8 h day? 


The height of a building is 25 m and is represented by a segment of 


6 cm on a scale drawing. If another store has a height of 5 m, what 
is the measure of the segment representing its height? 


ae i 


18, 


| Be 


20. 


21. 


225 


23% 


24. 


20 


ZAGn 


273 
28. 
293 
30. 
oie 
Jae 
BIC 
34. 
Sea 
36} 


Sie 


Water fills the Ross Sheppard Swimming Pool at the rate of 4360 £ each 
20 seconds. How long does it take to fill the pool if it holds 


13,080,000 £2 


A tree in the school yard casts a shadow of 24 m. At the same time a 
2 m post casts a shadow 1.75 m high. How tall is the tree? 


The ratio of the length of a side of a rectangle to its width is 8:5. 
If the length is 560 cm, what is the width of the rectangle? 


The Edmonton Oil Kings won 30 out of their first 36 games. If they 
continue to win at the same rate, how many games can they expect to win 


by the end of their 78 game schedule? 


Johnny Bench gets 6 hits for every 20 times he is at bat. During the last 
season he went to bat 480 times. How many hits did he get? 


A Turbo-Prop Airplane flies from Edmonton to Winnipeg (a distance of 
1120 km) in 3.5 h. How long would it take the same plane to fly 
from Edmonton to Vancouver (a distance of 1200 km)? 


Mary can read 48 pages of a novel in 80 min. The novel is 384 pages 
long. How long will it take her to finish the novel? 


On a blueprint, a 1 cm segment represents an actual distance of 2 m. 
Another segment on the same blueprint is 4 cm. What actual distance does 
this segment represent? 


A man's car uses 15 ¢ of gasoline in travelling 300 km. How much 
gasoline would he use if he travelled 1056 km? 


n is 65% of 75 
22,-0f /0nisin 

IZ .3 isis of "62.25 
n% of 30 is 150 
nis 32% of 90 
1/2% of 68 isn 
3-1/2 is n% of 70 
nZ of 560 is 168 
-04 is n% of 28 
nis 68% of 75 

A class of 56 students had only 49 present last Tuesday. 


(a) What percent of the class was present? 
(b) What percent of the class was absent? 


— 12 = 


Dp. Sports 


2. The Central High School team has played 15 games this season. The 


record for three of the players is as follows: 


Player 


Center Fielder 
Shortstop 


First Baseman 


Times At Bat 


55 
50 
45 


Hits 


27 
17 
15 


(a) Calculate each player's batting average to three decimal places. 


(b) What is the probability that the shortstop gets a hit the next 


time at bat? 


ne Collect statistics for the pass receivers of your favourite football 


team and calculate the probability of each player completing the 


next pass thrown to him. 


E. 


A person uses a pudding with 114 g of mix and 1/2 a 2 of milk to serve 


four people. 


A chef prepares food for hundreds of people. 


would he need to serve 100 people? 150 people? 


Get a recipe from a chef. 


at home. How are they different? 


-13- 


How much pudding mix and milk 
350 people? 


Compare this recipe with a similar one in a cookbook 


38. 


39. 
40. 
41. 
42. 
43. 
44, 


45. 





A new "Dodge Charger" sells for $6400. During the month of May the car 
was selling for $5440. The reduction was what percent of the original 
price? 

A student answered 22 questions correctly on a social studies test. There 
were 40 questions in all. What percent did the student receive? 


At Stratheam Junior High there are 225 grade eight students. 20% of thes 


are honor students. How many are honor students? 


A team won 52 out of its 78 games in a Junior High Volleyball League. 
What percent of their games did they win? 


John got 35 correct out of 70 questions on his math test. What percent 
did he receive? 


Sylvia got 32 correct and 68 wrong on her science test. What percent 
did she receive? 


Don received 80% on a test. If there were 160 questions, how many did 
he answer correctly? 


Alice got 95% on her math test. On a test of 120 questions, how many 
did she get wrong? 
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Probability 


Example: We cannot tell how thumbtacks will land when we toss them 


until we try. 


Toss 10 thumbtacks for a total of 10 tosses and keep a 


record of the number landing up as shown in the table below. 


(a) Compute the percent landing up. 


(b) Graph the percent landing up as is done in the graph below. 
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(c) Compare the results of tossing thumbtacks with a long stem 
and a small head with thumbtacks that have a short stem and 


a large head. 


Determine whether a coin is honest yet LE 


pping it 100 times and recording 


the results. Do you feel this coin is honest? Why or why not? 


Make a spinner and divide it into 3 parts. 


Spin the spinner and record 


the three results in the order they occur. What is the probability 
that at least one digit will occupy its proper place? 


Example: (2,2.1) the second 
and calculate your results. 


2 is in its proper place. Do this 20 times 
How does this compare with your guess? 


Banking 
Savings Deposit 


ii gta 


2s THE ROYAL BANK OF CANADA rovatcauapiancas BT] | 
SAVINGS ACCOUNT 
DEPOSIT SLIP 














LIST 
Meee teas ta HHAT YOUR OLPOSIT IS ENTERED IN YOUR CHEQUES IN 


Mi >BOW K WEI f. “ADE, OR YOU S14 JULD PH CESENT YOUR OL POSIT COLUMN 1 
: ae IN DUPLICATE ANG REGUEST THE TELLER TO RLCEIPL AND AND IN 
Be TURN Tit It PLIC. ATL COPY COLUMN 2 


WHEN 
NECESSARY 


bt POSITOR 


‘= De ATE a FE LLER | 
SUB-TOTAL 
LESS CASH 
CUSTOMER'S RECEIVED 
| CREDIT ACCOUNT OL 





SIGN ATURE 


ACCOUNT NO. 
NET DEPOSIT 














(a) Fill out the above form placing information in the correct space 


and then complete. 

(1) Date 

(2) Initials 

(3) Account Number 

(4) Cash: $137.55 

(5) Bond Coupons: (1) $5.67 (11) $7.96 (111) $10.85 
(6) cheque a: (1) $359.75. (11).$572..67.., (114) 449140960728 
(7) U.S. Cash: $100 - discount 5% 

(8) You wanted to take out $20 cash. 


(9) What would be your "Net Deposit"? 
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2. Current Account or Personal Chequing Account Deposit. 


PLCcA. 


n 
4 DATE 





(a) Fill out the following 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(b) What 





fs =. 
i DEPOSIT SLIP 

‘; : 
4 a Current Account 


¢ 
; 
wad 
i DEPOSITOR’S INITIALS 


HOOO0OU"O0 de 


We NE ff 
Sey eet oy at A aes ™ Sai ibin eee dite a, 


THE ROYAL BANK OF CANADA. 


MAIN BRANCH 
CALGARY, ALTA.’ ~ 


CASH ° 
RECEIVED 
{ SIGNATURE! 


CREDIT Account OF - 


add 


Date 

P.C,A. — for your personal chequing 
Initials 

Cash Account aaeer 

Cash and Coupons: $78.34 

Cheques: (i) $75 (11) $134.50 
You want to take out $15.50 cash 


is your sub total and net deposit? 


a 








LESS CASH 
AND/OR EXCHANGE 


om CG 
SAC Sd a Tie aks els pea se 


(114) 








A aN ty he 
arty CHEQUES tet a 
fy (LIST ON REVERSE) «, 

RAE ied SUB 2 
heh. | TOTAL paps 






information on the above forn. 


$974.63 


3 Withdrawal from Savings Account, 





Form 1739 (10-63) 


THE ROYAL BANK OF CANADA 


SAVINGS DEPARTMENT + 1 eee ee 19 








RECEIVED FROM THE ROYAL BANK OF CANADA = $__ 





ee ee 2 ee EE — DOLLARS 


ACCOUNT NUMBER 





(a) Fill in the following information on the above form. 
(1) Date and year 
(2) Amount withdrawn: $75 
(3) Account Number 


(4) Signature 





4. Passbook 


Account No. 


Name 





| Date | items ae | ttem ,;21,] Withdrawal | Wi } Withdrawal | rawal| Deposit | | Deposit | | Balance | 


AL | 


AOE ae 


(a) 


Fill in the following information on the above passbook form. 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 
(7) 


a Chequing 





(a) 


Name 
Account Number 
On January 5, 1975, you had a balance of $100 


On January 21, 1975, you bought a pair of boots for 
$17.50 and you withdrew $20 from your account, 


On February 13, 1975, you bought flowers for your 
favourite girl (your mother) and withdrew $8.50. 


On March 2, you deposited a cheque for $320 


What was the balance on March 2? 











THE ROYAL BANK OF CANADA 
MAIN BRANCH 

339 — 8TH AVENUE S.W. 

CALGARY, ALTA. 


= a av PAY TO 
“tag THE ORDER OF | ) a 
fe ue ) 
ai ia 
bs 











O0009"0048 


Fill out the above form placing the information in the 
correct space. 


(1) 
(2) 
(3) 
(4) 


Number of cheque: 27 
Date 
You bought a pair of ski boots from Simpson-Sears for $75 


Your signature 
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6. Other Suggested Activities: 


(1) 


(2) 


(3) 


Make arrangements with the personnel department of a commercial 
bank to have your students go on a guided tour of the bank. 


Students should find out about the various types of savings and 


personal chequing accounts available. How do you open these accounts’ 


Rate of interest? What are the advantages and disadvantages of 


each type? 
Have students compare the rate of interest on different accounts 
in two or more banks and/or two or more savings and loan 


associations. 


Ask students where they would open a savings account. They should 


give you their reasons. 


= 20 -— 






| 





Income Tax 


The income tax that individuals and business are assessed helps pay 


government bills. 


You will need a federal income tax instruction booklet and income tax 


forms. 


Look through the instruction booklet for filling out a federal tax form. 


(a) What is gross income? 


(b) What is an exemption? 


(c) Name the kinds of exemptions allowed. 


(d) Is a person's gross income taxed? 


(e) What is net income? 


(f£) How do we find the net income? 


(g) What income is the tax calculated on? 


(h) What tax advantage does a married couple have that a single 


person doesn't? 


If Bill, who is single, has a salary of $14,000 a year, how much 


income tax will he pay? 


John is married and has two sons aged 10 years and 12 years. If his 


salary is $31,000 a year, how much will he pay in income tax? 


Does the province of Alberta have an income tax? How does it compare 


with the federal tax? 


we 


I. 
1 


2. 


RATIONAL NUMBER APPLICATIONS (NEGATIVE NUMBERS) 


Banking: Loans and Credit Buying. 


Review basic terms and types of savings and personal chequing accounts. 


Go over the following terms: 


(a) Credit 
(b) Interest 


(i) Simple 
(ii) Compound 


(c) Principal 
(d) Rate 
(e) Time 


(f£) Installments 


Interest = Principal X Rate X Time 


(a) If you borrowed $100 at 10% interest for a period of one year, 


what would be the interest? 
repayable? 


(b) What happens when the principal changes? 


Principal 


100 
200 
300 


Rate Time Interest 
20% 1 year $20.00 
20% 1 year 
20% 1 year 


(c) What happens when the rate changes? 


Principal 


$200.00 
$200.00 
$200.00 


Rate Time Interest 
254 1 year $50.00 
22% 1 year 
13% 1 year 


(d) What happens when the time changes? 


Principal 


$200.00 
$200.00 
$200.00 


Rate Time Interest 
20% 2 years $80.00 
20% l year 

20% 6 months 


ee 


What would be the total amount 


Amount Repaid 
$120.00 


Amount Repaid 
$250.00 


Amount Repaid 
$280.00 


4. 


5. 


(1) 


(2) 


(3) 


(4) 


(5) 


Have 


(1) 
(2) 
(3) 
(4) 
(5) 


(6) 
(7) 
(8) 
(9) 


(10) 


Compute the simple interest and the amount to be repaid on a 
principal of $550.00 borrowed for two years at the rate of 

12% per year? 

Compute the simple interest and the amount to be repaid on the 
principal of $775.00 at the rate of 134% per year borrowed for 
six months. 


Convert the following to their decimal form? 


24% 2 = 


Complete the following: 


4 months = year. 
8 months = year. 
9 months = year. 
18 months = years. 


Compute the simple interest and the amount to be repaid on the 
principal of $1000 at a rate of 22% per year borrowed for over 
a period of eight months. 


groups of students visit: 


(a) Bank. 
(b) Finance Company. 
(c) Trust Company. 


Find out the types of loans available. 

What is the rate of interest on each. 

Who could get these loans? What would be required? 

How much could be borrowed? 

Find out how much it would cost the student if he borrowed 
$500 over a period of 18 months for the purchase of a car. 
Would a co-signer be necessary for this amount? 

Would collateral be needed? 

How much would the monthly payment be? 

When students return, a chart should be made to compare the 
three loan agencies. 

Students should tell when they would borrow the money and 
give reasons why. 


a9? = 


Other suggested activities: 


(1) Invite a speaker from a local credit bureau in your community 
to speak to your class about establishing credit. You may 
want him to tell your students the following: 


(a) How to establish credit. 

(b) How a person can develop a good credit rating. 
(c) What happens if a person establishes bad credit. 
(d) The necessity for having a good credit rating. 
(e) The concept of national credit. 


(2) (a) Assign students to go to the large department stores in 
Calgary to find out what the requirements are for opening 
up a charge account. Have students compare their findings. 


(b) Have them interview the credit managers in the large 


department stores to find out what their recommendations are 


for developing a good credit rating. 


(c) Find out what types of charge accounts are available and 
how the accounts work. 


(d) Have the students make a list of the advantages and 
disadvantages of having a charge account in a department 
store. 

(3) Invite a speaker from the charge card department of a bank in 
Calgary to speak to your students about using an all-purpose 
charge card (Chargex, Master Charge, etc.). 

(1) How do you get an all-purpose card? 

(2) What are some of the advantages? 

(3) What are some of the dangers, etc. 

(4) Recommendations of usage. 

(4) Invite a speaker from the Better Business Bureau to explain 
to the students the purpose and function in the community. 
Emphasis should be placed on how people can avoid becoming a 


victim of a consumer fraud or dealing with dishonest business 
concerns. Also, advertising could be emphasized. 


ere 








K. 


Automobile Insurance 


Mr. Brown bought a new car for $6,000. lle insured it against fire and 
theft for 80% of its value. If the rate is 70¢ per $100, how much is 


the total annual premium? 


How does this compare with the rate of insurance on your Dad's car? 


Mr. Williams insures his car costing $5,400 against fire and theft for 

75% of its value. The rate is 55¢ per $100 for fire and theft insurance. 
If property damage insurance cost £33. ,$10,000-$20 ,000 liability insurance 
cost $61.25, and $100 deductible collision insurance cost $36, what is 


his total annual premium? 


Is this a good price compared with a local insurance company? 


Additional applications for propositions can be found in S.R.A. Math Applications 


Kit under: 


Sports and Games #4 and #14 


Everyday Things #13 and #17 


Occupations #27 and #41 
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LEVEL @ 
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RATE. RATIO 
& 
PERGCEMT 


REFERENCES 


The Committee recommends the following references as primary sources 

of information for Junior High School teachers and students. We 

suggest that those books labelled (T) be available as teacher references 
and those labelled (S) be available in quantities of 3 - 5 for class 


use, 


Many of these books may be in your library now and extra copies 


may be borrowed from the Library Service Centre. 


These references are numbered (1 - 14) for referral in the following 
outline: 


ite 


Adler, Irving. The Giant Golden Book of Mathematics. Golden 


Press, New York, 1966 
510 Ad 59g (S) 


Adler, Irving. Readings in Mathematics (book 1). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S) 


Adler, Irving. Readings in Mathematics (book 2). Ginn and Company, 
Lexington, Massachusetts, 1972. 
SLOeAde oor, (Ss) 


Bell, E.T. Men of Mathematics. Simon and Schuster, New York, 1966. 
920 B 4134 (T) 


Bergamini, David. Mathematics (Life Science Library). Time Inc., 
New York, 1966. 
510 B 452 (T), and) AS) 


Denholm, Richard A. Mathematics: Man's Key to Progress (Book A) 
Franklin Publications inc., Chicago, 1970. 





(S) 


Denholm, Richard A. Mathematics: Man's Key to Progress (Book B) 
Franklin Publications Inc., Chicaga, 1970. 


(S) 


Halacy, Dan. Charles Babbage: Father of the Computer. Crowell- 
Collier Press, Toronto, Ontario, #19/0. 
G7 beL ish CEor ao 


ONG ae 














10. 


vi. 


iva 


13. 


14, 


Hogben, Lancelot. The Wonderful World of Mathematics. Doubleday 


Beeconpany, Inc., Garden: City,.N. Y. 1955, 
320° H O79 (a9) 


Muir, Jane. Of Men and Numbers. Dodd, Mead and Co., New York, 1963 
920 M 896 (S) 


Ripley, R. D. and Tait, George, E. Mathematics Enrichment. Copp 
Clark Publishing Company, Toronto, 1966. 


(S) 


Rogers, James T. Story of Mathematics for Young People. Pantheon Books, 
Random House Inc., Toronto, 1966. 
510, 09°R“632 (S) 


Shaw, H. Alan and Fuge, Keri. The Story of Mathematics. Fletcher 
and Son Ltd., Norwich, Great Britain, 1963. 
240.09" 5..n 26 (S) 


Terry, Leon. The Mathmen. McGraw-Hill, New York, 1964. 
ies fe (S) 
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SUPPLEMENTARY REFERENCES 


(These are additional references for teachers) 






Fadiman, Clifton, Fantasia Mathematics, Simon and Schuster, New York, 1958. 


James & James, Mathematics Dictionary, 3rd ed., D. Van Nostrand Company, Inc. 
Toronto, 1968. 


519 King, Amy C. and Read, Cecil B. Pathways to Probability, Holt, 
K58 Rinehart and Winston, Inc., New York, 1963. 


Marks, Robert W. The New Mathematics Dictionary and Handbook. 
Bantam Books, Inc., New York, 1964. 


SW kes N.C.T.M. Historical Topics in Algebra. National Council of 
N213 Teachers of Mathematics, Washington, D.C., 1971. 


Newman, James R. The World of Mathematics. (vol. 1, 2, 3, 4) 
Simon and Schuster, New York, 1956 





Smith, D. E. History of Mathematics. (Vol. 1, 2) Dover 
Publications, Inc., New York, 1958. 











920 Turnbull, H. W. The Great Mathematicians. New York University 
T849 Press, New York, 1969 


Black, Gerald J. Canada Goes Metric. Doubleday Canada Ltd., 
Toronto, 1974, 


Posters 


1. Walch, J. W. (Publisher) "Posters on Famous Mathematics". Available 
on loan from the Library Service Centre. 


The I.B.M., Timeline 'Men of Mathematics", available from I.B.M. Library, 
Calgary. Ask for item #5050003 (Free). 


Busts 


"Mathematicians of the Century" available from Moyer. Available on 
loan from the Library Service Centre. (Price $48.00) 


Movies 

CK "Possibly So Pythagoros". Available on loan from Instructional 
10591 Aids Department. 

CK "Donald Duck in Math Magic Land". Instructional Aids. 

538 
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Supplementary References 
Page 2 


‘Games 


i Euclid. (Western Edutaétional Activities). For advanced students. 


‘The resource list on Postets, Busts, Movi@s, and games was taken from Men 


of Mathematics - A Resourcé Unit developed by J. Barnes. 


E. T. V. Math Series (produced in Ontario) 
(available from Central Office) 


Tape #3 part (a) Square Root: Newton's Method 
(Time 20min... 274 fts) 
Useful for introducing square roots iH tades 8 or 9. 





Tape #5 part (b) History of Computers 


useful as a motivational unit. 


Tape #5 part (f) Number Systems 
useful for introducing number theory, grade 7. 


Tape #6 part (a) History of Numerals 
useful in grade 7 whole numbers. 


Tape #6 part (b) History of 7 
grade 9 Geometry 


Tape #6 part (c) From Time to Time 


development of calendar. 


Tape #6 part (f) History of India(n) Mathematics 
laid the basis for our present number system and useful in History 
of Math in an option. 


Tape #7 part (a) Inverse Variation 
grade 9 functions. 


Tape #7 part (b) Graphs 
grade 8 coordinate system (Descarte) 


Tape #9 part (a) Fibonacci Sequence 
grade 8 Real Numbers 


Tape #9 part (b) The Divine Proportion: Golden Section 
grade 9 Geometry 


Tape #9 part (c) Map Making 
useful for upper ability students in grade 9 Solid Geometry. 


Tape’ #10 part (c) What are Numbers 
history of development of number systems 
useful as an introduction to grade 7 number systems. 





LEVEL 7 RATE, RATIO, AND PERCENT 


OBJECTIVES UNIT IV Reference 
ee eee festa catentt b, pa RO 
Activities 


Students should be able to: 


1. 


xe 
*6. 
*7, 
*8, 


*9. 





Maintain previously developed skills and ideas: 
change fractions to an equivalent fraction whose 
denominator is 100. 





Express rates, and ratios, in the form a. +, 4 
b 
Find the missing component in any rate or ratio 1 


expressed in the equivalence condition form. 
o-8- (3 x | 

Solve problems involving rates and ratio. 2, 3, 4 

Convert fractions to percent. 

Convert percent to fractions. 

Convert decimals to percent. 


Convert percent to decimals. 


Solve problems involving percent. 
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UNITIV: RATE, RATIO, AND PERCENT 


RESOURCES 


Eudoxus (408 - 355 B.C.) - Wrote the first detailed theory of proportions, 


Reference #14, pages 94-96 
Reference #4, pages 25-28 


Blaise Pascal (1623 - 1662) - Theory of probability involving the 
idea of proportion. 


Reference #1, pages 71-73 
Reference #5, pages 128-147 
Reference #2 (exercises) pages 21-32 


Pythagoras (567 - 497 B.C.) - Proportional patterns in music. 


Reference #1, pages 77-78 
Reference #5, pages 42-43 


Pierre de Fermat (1601 - 1665) - With Pascal he developed the theory 
of probabilities. 


Reference #5, pages 128-147 
Reference #4, pages 56-70 


The Golden Ratio 


Reference #5, pages 94-97 
Reference #1, page 32 
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UNIT IJV: RATE, RATIO, AND PERCENT 


ACTIVITIES 


The general theory of proportions states that if 


& then ad = be. 
d 


o |p 


Who was the first person to discover this theory? 


The Mathmen (reference #14) page 95 
Men of Mathematics (reference #4) page 25 


Proportions can be used to determine the probability that a 
certain event will occur. e.g. the chance of rain in 6/10. 
Pascal and Fermat contributed a great deal to our knowledge 
of probability. What were some of their contributions? 


Mathematics (reference #5) pages 144-145 
The Giant Golden Book of Math (reference #1) pages 72-73 


ae ee ee 


Mathematics (reference #5) pages 128-129, 137, 139 


Read pages 21 - 30 in Readings in Math: Book 1 (reference #2) 
and do the questions on page 30. 


(a) What was the golden ratio? (Sometimes called the golden 
section or golden rectangle) 


(b) How is it used? 


(c) Complete the investigation page 64 of Mathematics: Man's 
Key to Progress (reference #6) 


Mathematics (reference #5) pages 94-97 


hEARNING 
PAGEAGE 


BEVEL SEVEN 
wNWET LTV 


RATE, RAFIO, 
 @ 
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Students should be able to: 


Ale: 


ie 
*6. 
*7. 
*8. 


xO 


UNIT IV - RATE, RATIO AND PERCENT 


PERFORMANCE OBJECTIVES 


Maintain previously developed skills and ideas: change fractions to an 
equivalent fraction whose denominator is 100. 











- 4 a 
Express rates, and ratios, in the form led 


Find the missing component in any rate or ratio expressed in the . 
equivalence condition form. | 

Doak ee 
e.g. tthe 30 


Solve problems involving rates and ratio. 








Convert fractions to percent. 
Convert percent to fractions. 
Convert decimals to percent. 
Convert percent to decimals. 


Solve problems involving percent. 


Pret eae 


STRAND: Rate, Ratio & Percent LEVEL: 7 


UNIT: Vv OBJECTIVE NUMBER: / 


OBJECTIVE: _ Maintain previously developed skitts and ideas: change fractions to 
equivatent fractions whose denominator 44 100. 


SUGGESTED DEVELOPMENT: 1. Discuss with the class the reason for changing 
to equivalent fractions with denominators of 100. 
(Ease of comparison). 
(a) fractions with common denominators. 
(b) fractions with denominators of 100 (Since we 


will be studying percent). 


2. Review method of conversion to denominators of 


100. 
(a) Definition of equivalence: 
x 
EXAMPLE: i 160 


1 ae 00 ae (4) 


25 =x co ae 


4 100 


(b) Principle of equivalent fractions: 


EXAMPLE: += (Multiply numerator and 
denominator by 25) 
bx 2 -s / 
a x25 100 
tee 25 
Yi 25) SO fad ayn 


3. Do examples which use the value of 100 for the 


denominator. 


EXAMPLE: (a) Marks on exams: Which is the 
better score, 30 correct out of 60 
or 23 correct out of 92? 


(i) 30 test questions correct out of 


60. 
ny 8 de 
60 100 
60(x) = 30 x 100 (Definition of 
equivalence) 
x = 50 
- 37 - 30 50 


A Se A ee ee SE eee 


EXAMPLE: 


(b) 


l= 2 


(ii) 23 test questions correct 


out of 92. 
23, ere 
92 100 
23 x 100 = 92(x) 
ZS eo 
2 ye = so 92° 100 


Now marks from (i) and (ii) can 


easily be compared. 


Cost of items in a supermarket: Which 
toothpaste is less expensive: 150 mt 
for Jot or 7/5 ml for 50ce 


(1).,Brand A: 150 mt of toothipasce 


for 75 cents. 


150 t 
75 100 


150 x h00 =Atos/5 


150°_ 200 
is so Se 


ue 75 100 


i} 


(ii) Brand B: 75 m of tooth paste for 


50 cents. 
ES Pps 1 
50 100 
15 x S100 2=s tao 0 
By JS _ 150 
bee O-5Dt 100 


te rs es 


Now the cost of tooth paste for 
Brand A and Brand B can easily be 


compared. 








EXERCISES: 


(1) 


OBJECTIVE NO. 1 





I. For each set of equivalent fractions find the value of the variable. 


TWO STEPS: 





“yO EAN Aras ee | a 


II. Write a fraction with denominator 


following: 
6 
2 — = 2? 
EXAMPLE: 55 = 7 
Wy van b@l 9 
° loo 
grate 5 
5 10° 00 
26-60 Takeo 16 
9. — A6O 10. = ll. = 
10 100 20 A 06 20 
rE 15 24 9 lO. ie et 
L3arhiing Sts a 25 100 - 925 
7. 2 28 is Be tat i, 2 
50 )0d 100 10 


SSO) ig 





e 


100 


100 


XS) 
100 


CA ae 
5 100 
12. x 
10 100 
78 x 
50 100 
Be Colt 
100 19 


120 


IS6 


30 


to each of the 


12, 


16. 


No 
Sd el 


~ o 
cue. 


| 


© 65 
No 


| 


 ¢ 
gs © 


| 


© 3S 
No 





DEVELOPMENT AND EXERCISES 
STRAND: Rate, Ratio & Percent LEVEL: 7 
UNIT: WV gq. OBJECTIVE, NUMBERS aaa 
OBJECTIVE: Express nates and natios in the foun 6. 


SUGGESTED DEVELOPMENT: 1. As the mathematical concepts of rate and ratio are 
very similar, little should be made of definitions 
beyond the following: 

RATE: Method of expressing a relation involving 
: units. 


eg. Rate of 6 bubble gum for 12¢. 


RATIO: Method of expressing a relation without units,) 


eg. The ratio of number of bubble gum to 


number of cents is 6:12. 


2. Discuss the above definitions with the class and 
ask for further examples of use of rate and ratio. 
eg. (i) price : items 
(11) | km 2 hours 
(iii) 4 kms -litres 
(iv) number correct : total number 
(v)- hits * times at .bat 


° a F r 
3. Discuss the , form of expressing rates or ratio. 


50 
1 


NOTE: The same idea could be expressed as | whene 
numerator represents hours, and denomtnator 
nepnresents miles. 


eg. -Rate of 50/km/hour = 50:1 ratio = 


4. Discuss the simplification of a rate or ratio to 


its=basici fraction: 


eg. If you drove from Edmonton to Red Deer a 


distance of 160 km in 2 hours, what is 
your rate expressed as a fraction in 
lowest terms? 


160 km : 2h = 


160 km _ 80 km 
a Th 


The rate then is 80 km per hour. 
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EXPRESSING A EXPRESSING A 
RELATION RELATION 
INVOLVING NUM- | INVOLVING 

BERS AND UNITS ONLY NUMBERS 
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A RATE OF GER S wilt 
100 km THE DRAMA 

Brie ct Ua UML Per PS Plager} 









ANY RATE 
MALY AB tet ae Xo RESTS Ea) 


AS eA ACA T iO 
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RATES AND RATIOS 


ANY 
£4 EL | PT 


har 6 6BE EWP Rees Sie 
ah Predict treme LS. yeas <1 
b 


100 km 
PER HOUR 


aE RS AM 
PO4P. oF OLR 
40 CENTS 


Laer «0 F 
STEAK FOR 
$4. 25 


sp ioe. RATES 7 OBJ 2 


EXERCISES: 


(2) 


OBJECTIVE NO. 2 





State the following rates as a ratio and as a fraction in lowest terms. 


1) 
:. 
3) 
4) 
5) 
6) 
7) 
8) 


9) 
10) 


11) 


12) 
13) 


14) 


15) 


30-km-in°2 hours. 3022 12. 
3 hits for 10 attempts at bat. 3 
Dp To 
1750 revolutions in 5 seconds. 
| iors =P 
3 cans for 90 cents. a0 } 
83 90 30 
84 km on 12 litres of gas. 
wesig 9 L 
2 dozen eggs for $1.50. ' 
, at ise 
900 km in 15 oura Lis 
003 1s 7 has 
75 answers correct out of a 
possible 100 questions. 3 
75°. 100 q¢ 
100 m in 10 seconds. } 
loos |}0 i 
45 revolutions in 3 minutes. 1s 


as: 3 ee 
50 teeth on a front sprocket 
and 10 in a back sprocket. Ss” 
SO$ 10 “Ar 
Number of boys in your class to 
total number of students in 
your class. 


Number of grade seven classes 
to total number of classes in 
your school. 


Number of science teachers to 
math teachers. 


Teams in NHL playoffs to total 
teams. 


16) 


17) 


18) 
19) 
20) 


21) 


22) 


23) 


24) 


25) 


26) 


Number of m in a km to number 
of cminakm. 1000 $100 000 


100 
Rue eyet ce tna ml to min ay 
cm. loo! 10 7 
40 hits to 100 times at bat. 2 
40? leo Se 
5 cans of peas for $1.00. ! 
5: 100 faa 
4 goals in 160 shots on goal. | 
4% Ibo 40 
The number of legs on a frog to 
the number of legs on a spider. | 
ht a 
The number of cents in fifty cents 
to the number of cents in five i 
dollars. 50: S00 To 


The number of minutes in 1 hour 
and the number of minutes in one i 


ys GO: 1440 24. 


The number of Canadian provinces 
to the number of provincial 


capitals. lO 10 ar 


The number of windows in your 
classroom to the number of doors 
in the roon. 


The number of players in the 
starting line up of a hockey team 
to the number on a baseball team. 


. 2 
6:4 - 





DEVELOPMENT AND EXERCISES 
STRAND: Rate, Ratio & Percent LEVEL: Paeiiee 
UNIT: IV OBJECTIVE NUMBER: 3 
OBJECTIVE: Find the missing component in any nate on natio expressed in 





the equivalent condition form. 








SUGGESTED DEVELOPMENT: 


1) 


4) 


Show one or all three of the following methods: 


First the teacher must decide which of the 
following three methods he prefers to use, based 


on the background of the students. 

















NOTE: Definition of equivalence can be used in all 
cases, other methods ane more specialized, 
depending on particular questions. 

Review equivalence (principle of equivalent fractions). 

] (+2 . | 
PE-935 ~ 7] Draw student attention to: | 
pe) ees | 
lee 250 (ee ee : 
“aht* : then 1 x 4=2x 2 | 
(basis, and preliminary to ratio test) 
aaetes 2908 
Se aie Bw 
m4 8 ; | 
<a Re-emphasize the above. 


(a) Definition of b) Equivalent e Multiplicative 
Equivalence Fractions Inverses q 
eee: 3_x 3_x 
4 8 4 8 4 8 
3 (8) San Vag ee hee: 8G - £(8) 
oe = x then-3 x 2= x S(3) 55 
= 
6= x 6= x 
6 = 
Up 
WS 8 





= 44 - 


(3) 
EXERCISES : OBJECTIVE NO. 3 
A. 


Find the missing component in each of the following equivalent fractions: 





THREE CORRECT METHODS 
USE THE ONE YOU FIND 


28 

SO 

es = 
13. 88 
16. GO 


19. 









25 
ee 


D0?? 







WHAT TO 


FLIPPEROO !! 


£6.37 
ibgeots. 







FIND 


Ls 
UT |b 


NO 
i en) 
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7 Bu 











(4) 
EXERCISES: OBJECTIVE NO. 3 


RATIO AND PROPORTION 





A 
B. DIRECTIONS: Solve each question. Connect the 8, Fou OM ID 
answers in order. Do all of 'A' first. ; 
2. 4:x = 9:36 16 
Je 3110's 75:%  T50 
ss a 4. 6:x = 12:5 az 
5. x:9 = 8:24 3 
6. 6:ll = x:154 84 
Poorer ae? aie Ss = 
8. 9:16 = x:48 wT 
9. 8:72 =cx:36; 4 
10. 17:2 = x:1 34 
ll. 14:16 = x:192 168 
12. 15:x = 39:13 =a 
lBecets& = x24 a 
14. 45:x = 96:288 135 
15. 133:19 = x:13 | 
Youn 375, = x520 pat 
ly Acuna A ay As ob ie 
18. 5:7isyxvSet QO 
19. 36:x = 2:3 54 
20. 25:4=x:16 100 
» 130 21.4. 15924 = Sex g 
B 
l. 25:x = 15:9 IS 
2. 15:180 = x:12 | 
3. 65:15 = 39:x W 
hb. 2100 = 36:48 25) 
5. 35:45 = x:36 a6 
6. 33:x = 21:14 aa 
7. x:15 = 19:120 oi 
6,0 Sinem ng) alee 
6 87 ie 9. x:432 = 4:9 \A@ 
y 10. 35:31 = x:62 70 
57 45 iG pee grater IOS 


12. 4:4= x:1 ] 


(5) 


REVIEW EXERCISES: OBJECTIVE NO'S 1 - 3 


1. Find answers to each of the questions below. 


2. Place the letter at the left of each question in the corresponding blank at 
the bottom of the page. (match answers). Warning: Some letters will be 
used more than once. 


3. When you have correctly answered all questions and matched accordingly, 
you will have the answer to this riddle: 


WHAT IS LARGE, GREEN, AND SWIMS IN THE OCEAN? 


E: 2- ; x=? GO N: 4. 3; axom fe 8 

K + = ae x= ? as ee oe oe x=? ay 

W i. aT Te 55:0 dis foe -2 suexo= 2 al 

S a = “3 SoPEx Se Si A: °8:20 =.x:40,7 x = 7% IG 


i reduced. © 


0: The ratio 


for $1.00. of gas per 2 km. oe 


8 x Lae cS 
D: The ratio 7 reduced. Li Too "35: * ? 40 


2 
a 
B: Ratio of 3 cans of soup 5 M: Ratio of 5 litres ‘28 
Ne 
2 
| 
H: Ratio Eidaren pop cans bo 
| 


for $1.00. 
aT “He WH AL jE aK UN. Oe 
6 6 2 
25 S. 6008350 92 16 20 60 BA a 5 350 8 
oS OM OO; (2 OY Pea ae 
16 Be Be 1 0 eo 
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DEVELOPMENT AND EXERCISES 


STRAND: Rate, Ratio & Percent . LEVEL: 7 
UNIT: IV OBJECTIVE NUMBER: 4 


OBJECTIVE: Solve problems Anvolving nates and ratio. 





SUGGESTED DEVELOPMENT: Class Discussion: 


Discuss and review the steps of problem solving which 
are: 
(i) Read problem carefully. 
\ (ii) Define the variable. (Correct units) 
(iii) Translate the question to a mathematical equation. 
(iv) Solve equation. 


(v) State answer with correct units. 


EXAMPLE PROBLEM: 
. Two partners share their profits in the ratio of is3% 
If the partner of the larger share receives $2100.00, 
how much should the other partner receive? 
SOLUTION: 
(1) Read. 
(ii) Define variable (Let x be the amount in dollars the 
other partner receives). 


Bp. Le eae 
(iii) Translate. 3 = D100 


(iv) Solve. 1(2100) = 3x 
21000 sf 
3 
700 =x 
(v) Answer in correct units: Second partner received 


$700.00. 


- 49 = 


(6) 


EXERCISES: OBJECTIVE NO. 4 


Use the steps of problem solving to solve each problem. 


se 


(2) 


Oy 


i. 
ipa 
13. 
HWA 
15. 


16. 


A salesman travels 225 km from Edmonton to Slave Lake in 3 hours. At 
that rate, how far could he travel in 5 hours? pla ie lem 


Canned soft drinks sell at a a of 8 cans for $1.00. At that price, 
what is the cost of 30 cans? S 15° 


The Coronation Swimming Pool is being filled with water at the rate of 
350 litres in 2 minutes. The capacity of the pool is 28 000 litres. 
How long will it take to fill the pool? [LO mali 


Jim was paid $6.15 for selling 410 Edmonton Journals. How much could 
he have earned if he had sold 600 Edmonton Journals? fe 00 fi 
® 


Eee eee 


One and one-half tonne of apples sold at the orchard for $420.00. At 
that rate, what is a 25 kg sack of apples aed Ae tonne = 1000 kg) 

| 1, 00 
A Boeing 707 travels 2000 km in 2.5 hours. At that rate, how long should 
it take to travel 1200 kilometres? le Se h 


A car used 15 litres of gasoline in travelling 90 kilometres. At that 
rate, how many litres will it use on a 800 kilometre trip? 


133.34 


Judy can buy 2 kg of coffee for $4.76. How much will Judy pay for 6 kg 


of coffee? FL. IB 


In a school election at St. Mary's, Dan received five votes to every two 

votes Andy received. If Andy got 120 votes, how many did Dan receive? 
300 votes 

The ratio of red jelly beans to yellow jelly beans is 4:3. In a mixture 

of candy, if there are 16 kg of red jelly beans, how many kilograms of 

yellow jelly beans are there? \ Ae 


The ratio of the length of a side of a rectangle to its width is 6:5. 
If the length is 30 cm, what is the width? 

~ QS em - 
Bob gets 7 hits for every 15 times he is at bat. Last year, while playing 
baseball he was at bat 45 times. How many hits did he get? 

> | hits 
At four o'clock during the month of May, the ratio of a man's height to 
the shadow he casts is 9:5. If a man is:180 cm tall, how long is his 
: 

shadow at four o'clock? lOO em 


~ 


A stack of 40 papers is 1 cm high. How high is a stack of 260 papers? ws 
oS om 
A certain stock is listed at $50.50 per share. At that rate, how many 
Shares of this stock can Mr. King buy for $1000.00? 
Sue eee IA Shores 


On a map scale a line 5 cm long represents 100 km. How long a line is 
needed to represent a distance of 340 kilometres? 7.0 om 
f e 


(7) 


EXERCISES: OBJECTIVE NO. 4 


i . 


18. 


19. 


If a boy can walk from his house to school (10 blocks) in 15 minutes, 
how long would it take him to go at the same rate from his house to 
the corner store 5 blocks beyond the school? 2aeS min 


My two year old daughter takes 9 steps to go as far as I do in 2 steps. 
At this rate, how many steps will she take to cover the distance I go 


in 360 steps? IG20 steps 


A man wants to buy some root beer for his family. 
Two stores advertise the following: 

Store A: 5 glasses for $1.15 

Store B: 6 glasses for $1.26 


~. 


(a) Which store sells at the cheaper rate? Store, QQ 


(b) At this rate, how much would he pay for 8 glasses?. 


FAlCGS 





DEVELOPMENT AND EXERCISES 


STRAND: Rate, Ratio & Percent LEVEL: 7 
UNIT: IV OBJECTIVE NUMBER: 5 


OBJECTIVE: _* Convert fractions to percent. 





SUGGESTED DEVELOPMENT: 


a) Memory if 
denominator 
is alread 


Drop denomina- 
tor and add 


percent sign. 


ibs 


Discuss with students the idea that percent is a 
fractional number with denominator understood to 


be 100. 


Discuss with students the idea and reasons for 
converting a ratio to a percent. (Ease of 


comparison) 


You may use any of the basic methods of converting 
a fraction to a percent. The definition of 
equivalence is again recommended but the others 


have merit in specific cases. 


Definition of |c) Equivalence |d) Multiplicative 
Equivalence Inverse 


30 


50 


ee 
100 


30(100) 


30(100) _ 
50 


60 
Sit) A 


50:6 





Discuss conversion of mixed numbers to percents. 


bien 8 
3 100 
Loe oie 
4 100 
pe se DOO Mane Ce) 
375 2-X 
SW ibys 





FRACTIONS & PERCENTS 





~ FRACTION ——> PERCENT 






PERCENT MEANS 

SOOM oO bivaen 0. 
THEREFORE “TO CHANGE 

A FRACTION TO A PERCENT 
CHANGE THE FRACTION 
TO AN LE QUST WA GENT 
FRACTION WITH A 

DENOMINATOR OF 100. 
















Eros 7) 0 





CHANGE 2 70) 8 UP EIRCE NT 








RATES 7 oBU 5 


Pa is yaa 





FRACTIONS ——> PERCENTS 


C-0-NVoE<Rof- Es A-CHO: Fee OO WSNG 
TOS 3 PCE Rea lies 


RATES 7 cBu 5 


hfe 


(8) 
EXERCISES : OBJECTIVE NO. 5 


Find the missing numerator, then write as a percent. Do as many as you-can 
by inspection. 


1 st : 
D 77 Fer ase 
2) = OB. te 
3) 3 . 325.2765 


y, ; 
Bed) (AU. 
4) sy Pe = 2.0% 











| MEMORY BANK 





peed 4; 4h 
5) 57 i099 ~aD% 
LV, 





6) 2- 





Teel Ee 


















100 B Ay 
7) 8 _ 160 _ 0 14) 12.08. gy ot 
8) 27 0135. 236% 15) pee ass x eer 
9) 22 S33 953% 16) 174 ='T8 - 142 ware 

. Ss 

0) 2 Aa ger a 17) 2, GB. Oo, pa 
by 23330 -30: tw gh He ah patel | 
2) >3- 12.6 1.5% 19) 72 z CS 426% 
3) 80 . Hh. x 20) 5 £520 6 520% de] ed 





THINK: 






i> 253 











cere I 
BE eg 0 11x a 





= 11 x 25% 






= 275% 





DEVELOPMENT AND EXERCISES 


STRAND: Rate, Ratio & Percent LEVEL: 7 
UNenTs IV OBJECTIVE NUMBER: 6 


OBJECTIVE: * Convert percent to fractions. 


SUGGESTED DEVELOPMENT: 1. Re-affirm the concept that the symbol % indicates 


a fraction with a denominator of one hundred. 
2. Review the concept of reduction of fractions. 


3. Begin with an easier example, such as: 


50% means fifty-hundredths which in fractional form 





ae ate 50 tt 4 ; 

is To0 » and 100 5 by successive division or i 

simplification. % 

4. Develop the following examples to show students 

3 

different forms and different methods of simpli- : 
fication. 

a 

a) Simplification using decimals. . 

, PRG ee as oe BUS ; . 

22.5% means lod 100 x 10 (to remove decimal | 

point) 

= 225 7 

1000 | 

paw | 

40 ; 


b) The following methods are similar, therefore, 
the teacher should choose the method most closely — 
related to student background and ability. 


Method (ii) is recommended. 


(GQ) 164% (ii) 334% 
he eee aa 
>= 3 —_>- ig} SETi06 
100 ~100 100 Es 
ou x3 i 1 
ie = 333 * Too 
LOO) sass 
ibn eee 
Fe L8G 3 * 700 
300 


alr 


= 


FRACTIONS & PERCENTS 


PERCENT —> FRACTION 


Pee Cee N |) eh eeaaN@S 
SOMURl are = ieu0 7 
THERE RO REceT O 6-H ANGE 
Ay PERC EeNefew Ta0 tA SER AsCeT 1.0:N 
OCG ted i Pol i td le tl al 6 ll Ol 
A gWEN OM DNATORZOF 1:00 
Peter ure Eel Eo nn Cll] .0 N 






















CHANGE 354 






Pp TO 





G7; 










TO A ERACTION 
el 215 ee ES 
= 352 = a/ 
Zot 
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Pa ae 
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EXERCISES: OBJECTIVE NO. 6 
———— CO ECTIVE NO. GO 


Express the following percents as basic fractions: (You may use your memory 
bank). : ‘ 


Jas I Be” 2 3 BO ne 4. 87 5% a 
4 cP aa S 
Baihsi8 Zyl 6. 125% in 7 37% 3 8. 116 5 % Iz 
3 . & ; 
bird il : 
9. 12.25% + ipeatiiogamel i 11) 447 ee 12. 5% 
4.00 [oO oF ao 
J 
13. sg Ween, 15. 100% | 16. 1% — 
240 257  out@G 
i) | 21 
17. 10002 IO 18. 68% uy 19. 6.5% AoC 20. 8.42 -= 
° lo e 0 cals e ° Bo . ° . 4 50 
He see 22. 112% Ee 24 eta tod = Dy 40K cnet 
e '° pa e os 3 40 e (J s 
| 4 | ue fib 
25. 150z | 822 . 0.01% . 0.5% 
5. 150% | 5 26.0 162e Nhs 27 MOOI Toledo 28. 0-Sreaeam 
37 
29. 9 : % —- 30. sy 2 Si Boner te 32. 6, 25% 
400 Se 4 ee sine 
as” (o 





al Oe 


DEVELOPMENT AND EXERCISES 


STRAND: Rate, Ratio & Percent LEVEL: Lame 
UNIT: IV OBJECTIVE NUMBER: 7 


OBJECTIVE:  ‘*Convert decimals to percent. 








SUGGESTED DEVELOPMENT: 1. Review percent. A percent is a fraction whose 
denominator is 100. This denominator is not 
written, but is replaced by the symbol %. 


ft 1-7 = 


100 100 ~ 1374 


2. Review multiplication of a decimal by 10, 1000, etc. 
(powers of 10). Lead class to the rule "move the 
decimal one place to the right for each "0" in the 


multiplier". 


3. First approach using one and two decimal numbers. 


e.g. 033; | 8: O04 37 METHOD 
eae, Maen 8 Convert decimal to 
' 100 
| - fraction. 
: | 
= wz | = a Change fraction to 
| equivalent fraction 
ke | with denominator of 
= 30% 100, if necessary. 
| = 37% Read percent. 
Yo ae Pf ey Spe em 
4 e.g 0 764, e.g. 0.7649 METHOD 
0 a ~ 7 Othe f aa Develop ratio. 
0.764 x 100 = x | 
16.4 = ROS7649>x~100r=—x Definition of 
ae l equivalence. 
i | 76.49 = x Use multiplier rule. 
) 76.49% State as percent. 


5. Alternate Approach 
0.764 =0.764 x 100 -%764 x 100 _ 10.2 - 76.4% 


Rule: More decimals 2 places to the RIGHT; affix 4% sign. 


- 59 - 


(10) 
EXERCISES: OBJECTIVE NO. 7 


Draw a straight line connecting the decimal numbers at the left with the 
equivalent percent at the right. Each line will cross one letter and one 
number. The number tells you where to put the letter in the line of boxes 
at the bottom of the page. When you have finished you will have discovered 


"WHAT IS THE MAIN PURPOSE OF THE HUMAN SKIN?" 


460% 


600.5% 





—* 33.3% 


24.54 
99 % 


0.03% 


4.5 h 
180% 


687.5 % 
0.5% 


0.99 
149% 


62.5 

2% 
7.75 

6.005 


5% 


) 96.25 % 
0.0003 | 
62.5% 


0.21 
85% 





ale Sac 
|: ee a BS 82 


37,06.) gear ee ee Re, Na 4730 % 


at ~e 
Gr62s <a : 775 % 


15 £6 17- 2°18. AG e200 ee ee ee 








DECMALS & PERCENTS 


DECIMALS —————> PERCENTS | 






CHIANG Esdletlekon DiEsCebMoAtLio TOA 
PRAC TONS THER PC HA NEGE 
THE? FRAGT EON TO" Be PERCENT 






momeCH ANGE. 36 10 Af PERCENT - 


6 
(erg si, = 36% 
, 100 

"a (ed 60) 3B Gee 


“ meter AN oer, 0/7 “TOA PERCENT= 


/ 


OP yas 








Poeun ©1080 10 A PERCENT - 


GT ae a A IE 


100 








FRACTIONS, DECIMALS 
& PERCENTS 


ccimat | fraction pereent 
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DEVELOPMENT AND EXERCISES 


STRAND: | Rate, Ratio & Percent LEVEL; 7 
UNIT: IV OBJECTIVE NUMBER: § 


OBJECTIVE: __* Convert percent to decimals. 





SUGGESTED DEVELOPMENT: 1. Use the following examples to illustrate the 


conversion of a percent to decimal. y 


@.2.4 4572 e.g. 9% METHOD 
PoloT Cae, Convert percent to 
100 100 


fraction - denominator 


is obviously 100. 


ll 
Oo 
(o) 
Oo 


=—LeoT 
At this point division 


by 10, 100, 1000, etc. 


should be reviewed. 


2. Discuss a more involved type. 
e.g. 6 <2 e.g. 35 h 


ae 6.51 575 Convert to fraction. 
100 100 


a 0.065 0.035 Convert to decimal. 


3. Help the student see the following patterns: 


a) When converting decimal to percent, move the 
decimal point two places to the right and write 


the % symbol at the end. 


b) Rule: When converting percent to decimal, move 
the decimal point two places to the left and 


omit the % symbol. 


c) Abbreviate the definition of equivalent fractions 
when changing the fraction to one with a 


denominator of one hundred or to a decimal. 


- 63 - 
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DECIMALS & PERCENTS 





PERCENTS => DECIMALS 


CHA NG E* ef Hem. IPLESROC EXNYE * T OTA 
FRACTION, THEN CHANGE 
Pie AC ri ON Oe DEC EMAL 








Ue CHANGE Loe PO mA DE CT HVA - 





een GE 2652 107A DECIMAL - 











~ D6f-. «4b.5 
ee eS 
1 10 





© 








', 265% = 2.65 
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- 6 - 


PERCENTS ——— DECIMALS 


CONVERT EACH =“ O:F See UL ib Ui Watenes 
THO3 DeE-CT MALS 
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(11) 
EXERCISES: OBJECTIVE NO. 8 





}I. DIRECTIONS: Express each percent as a decimal numeral. 
Find your answer in the rectangle below and cross it out. 


The boxes not crossed out will spell out the message. 


1C% = O.10 228%= QeQB 3.7542 0.0378 87 a t= 0.375 


a7.ste= Oot415 qsz- Ov ey 400% ie OS odngtene’ 160 


652 = O65 ohana Clas tl 600% = GeO se Oo3 
3% = 0.03 625% Ou.645% 65% - 0.005 sz = 0.05 
i= O,'4 an=- O.OB 9 24.57 = O. 44S 12:57 - Olas 
4.sg= O.OUS oow= 0.0001 7 2 gn 0, 0175 14-24 0.0} 
sze, ple 35) 


HIDDEN MESSAGE 


ae 


0 P R F H S U 
40. |° 0.0075 sat 5 eae 2.028 | 0 5 
pees oe 0.228 — 375 etn | 0.375 % 0625 ra 





won’ Goh 





II. Complete the following chart for each value in each column and decode 
the answer to the riddle. ; 


207. 
GO 


0.70 
OS 
fron 

| : vl) DS% 





2 an by ae Zi y 0) 2 ra 
66 3 0.6 70% 6 8 0.6 702 100 0.6 0.8 0.6 335% 0.6 0.16 


ee oak EGE SS. 


DEVELOPMENT AND EXERCISES 
STRAND: Rate, Ratio & Percent LEVEL: ? 


—_—_ 


UNIT: IV : OBJECTIVE NUMBER: 9 


a 


OBJECTIVE: * Solve problems involving percent. 


SUGGESTED DEVELOPMENT: 1. CLASS DISCUSSION: 


Be sure class understands that the word "of", 
translated to mathematics, means "multiplication", 


" 


and the word "is'' means "equal to". 


2. EXAMPLES AND SUGGESTED METHODS: 


fa) 14 1s -niseieesD 
SOLUTION: 14 = ~~ x 35 


100 
n 
100 x 14 = Too * 35. x Sg 
1400 = n x 35 
1400 _ B, 
35 
a 
40 =n 
(bh), n%Z. of 600%is 3 
SOLUTION: _n : 
i100 * 600 3 


100)x === x 600, = 3x 100 


100 
n x 600 = 300 
- _ 300 
re 600 

ook 

aay 


=iNGiers 


(Ce) nv2eeo£ 6400 18 7 


SOLUTION: 


MES MNANG 


100 


12 800 _ 


100 


128 


(d). 937352 ofp Wee l2 








SOLUTION: 
3735 Ere aie 
100 

3955 o 

100 x Too * n= 
3/50 n= 

n = 

n= 


a dy ae 


I 
3 


It 
+5) 


= 572 


572 x 100 


57 200 





PERCENT PROBLEMS 


59, OF 





100 


|, 59, OF 


3200 


x 3200 


16 000 _ 





100 


160 


3200 
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iS 


160 


RATES / oBU 9 


PERCENT PROBLEMS 


eee, 





62.59%, OF n= 125 








62.5 
n 125 
100 
6 2.5) neaele 
T2520 
nee : 
62.5 
n = 200 


62.5% OF 200 7/8 125 


RATES / cB 9 


PERCENT PROBLEMS 


36i51S nslsisOF.. 108 





RATES/ OBJ © 


PERCENT PROBLEMS 





RATES 7 OBJ 9 


Bry Fee 
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EXERCISES : OBJECTIVE NO, 9 


I. Solve each of the following: REMINDER 

1) 48 is n% of 40 120% 6) ni of 6.4 is 5.6 | 36 48 nb 06 144 

2) n% of 12 is 9 7570 7) 90% of 56 te 36 = roy x 144 

3) 2648 n%of 30 FO7 8) 29% of n ig 56 |100 x 36 = 100 x rag %144 

4) n% of 25 is 75 S00%0 9g) 120% of sbstecn 3600 = n x 144 

5) 40% of 75 isn 30 10) 27 is nz of 6 
II. Solve using proper 75% 
problem procedures: |/. Introductory Sentence: Explain the variable. 

Translation: Mathematical sentence. 





Solution of Math sentence. 
Answer as a statement. 





1. Of a class of 32 pupils, 4 were absent on Friday. This is what 
percent of the class? 12 


2. On an exam Brian did 16 of 20 problems correctly. 
(a) What percent did he do correctly? Ae) de 


(b) What percent did he get wrong? 
AO F%o 
ae Bob purchased a book that had been priced at $3.50 for the reduced 
price of $2.80. The reduction was what percent of the original 


price? 240 %o 


4. The basketball team won 10 of its 16 games. What percent of their 


games did they win? & 2 i oe 


5. There are 172 pupils in the seventh grade at Leduc Junior High School. 
Of these, 43 are on the honor roll. What percent of the students 
in grade seven are on the honor roll? 25-87 


6. A boy on October 15 this year was 160 cm tall. Last year on October 
15 he was 140 cm tall. Be percent of his old height has he grown? 


ly = 
7. The speed limit was reduced fom 90 kilometres per hour to 75 kilometres 
per hour. What was the percent reduction? pee 
3 :*+/O 
8. Our class ehrunk from 32 students to 28. What percent remained? 
872570 
9. In a grade seven class totalling 30, 18 are boys. What percent of the 
class are girls? UO%o 


10. We expected 80 boys would register for a camping trip. Actually 100 
registered. What percent of our expected number actually registered? 

\at 
*11. .A girl is making a leather belt. She measured her waist to be 80 cm. 
If she allows 5% for the overlap, how long a piece of leather should 


she cut? 8 H. eur 


12. After travelling 600 km we had covered 60% of our trip. How many 
kilometres will we travel in the whole trip? 


LOO0O km 


~ {5 = 


REVIEW EXERCISES: 


I. Complete the 
following puzzle: 


» 427.23 = 


(14) 
OBJECTIVE NO. 1 - 9 


quays 
ene 088 


DAIAZA 
mlaZro7 
ZY 








816% = Bell (decimal) 
7 ; 
5 50 * S| v4 
Bellis aoa Bac gh 
00023 = ed % 





a2 =A 


24. 
25. 


eis 





205 
22. 50 
23. 


26. 


eo Kins 





1 2 = 160% 
324% = 3,44(decimal) 


(15) 
REVIEW EXERCISES: CONT'D. OBJECTIVE NO. 1 - 9 
II. Solve each of the following (use proper problem procedure): 
1. 65 is what percent of 60? log ake To 
' 2. 112% of 6 is what number? (D6 9) 
3. 435 is 60% of what number? ag a an 


4. St. Albert has a population of 25 000. Edmonton has a population 
of 625 000. What percent is St. Albert's population of Edmonton's 


population? mM %, 


5. John purchased a book that has a regular price of $5.00. He 
received a 40% discount. What did he pay for the book? 


4.00 
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MEASWVREMENT 


LEVEL 7 UNIT V OBJECTIVE NO. 7 


OBJECTIVE: Estimate the measure of vartous objects using SI and check 
by measuring. 


SUGGESTED DEVELOPMENT FOR THE LAB APPROACH; 
TIME: : One hour maximum 


CLASS ORGANIZATION: 


Groups of three students 


MATERIALS: Each group should have the following: instructions, as 
attached, pencil for recording observations, metre stick, 


a piece of cord or string at least 2 m long. 


PREREQUISITE LEARNINGS: 
The teacher should be sure that the class understands: 
1. The meaning of armspan, i.e. the distance from the end 
of the middle finger on one hand to the end of the 
middle finger on the other hand when the person is 


standing with arms fully extended sideways. 
2. How to measure the nearest centimetre. 


! 3. How to measure one's armspan, using string and a metre 


Stuck. 
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PURPOSE: Estimate the measure of various objects using SI and check by 
measuring. 
METHOD: 1. Estimate in centimetres the length of the armspan of each 


student in the group and record the estimate in the table 


below. 


2. Measure in centimetres the length of the armspan of each 


student and record the result (to the nearest cm). 


3. Subtract the two results and record the difference in the 


table. 


4. Estimate (in cm) the height of each student in the group 


and record the estimates. 


5. Measure in centimetres the height of each student and record 


the result (to the nearest cm). 


6. Subtract the two results and record the difference in the 


table. 


Were these height estimates closer to the actual measurements than 


your estimates of the students' armspans were? 


Student A Student B Student C 


Estimated armspan 
(in cm) 


Measured armspan 
(to nearest cm) 


Difference (in cm) 
between estimate 
and actual 


Estimated height 
(in cm) 


Measured height 
(to nearest cm) 


Difference (in cm) 


between estimate 
and actual 


rae Ones 


7. What conclusions can you draw regarding how the length of one's 


armspan compares to his/her height? 


8. If Debbie's armspan is 130 cm, how tall do you think she might 
be? 


9. If Ken is 162 cm tall, how long do you think his armspan might 


be? 


10. Convert your previous measurements to decimetres and metres. 


cm dm m 
Measured armspan of Student A 


Measured armspan of Student B 


Measured armspan of Student C 


Measured height of Student A 


Measured height of Student B 


Measured height of Student C 


28 ts pe 


AGTIVITLeES 


LEVEE Zz 


UNE VY 


MEASUREMENT 


LEVEL 7 UNIT V OBJECTIVES 1 & 2 


Treasure Hunt 


PURPOSE: To demonstrate to the class the need for standardized units. 
MATERTALS: Classroom or playground. 


Prepare a sheet of directions (such as illustrated below) 
using non-standard units of measure. Choose 2 or 3 
students to follow directions one by one as the class 
watches. Choose students who differ physically so that 
units used by each will differ. Discuss with the class 


the reason each found a different spot. 


Follow directions carefully. Remember, the entire area 
is rigged with explosives. 
1. From the door take 3 paces north. 
2. Turn east, move 3 feet. 
3. Turn north, move 3 cubits, 2 spans. 
4. Turn east, move 5 paces. 
5. Turn south, move 4 cubits. 
YOU ARE GETTING CLOSE, but REMEMBER 
THE DYNAMITE! 
6. Turn west, move 3 spans, 2 digits. 


7. Mark the spot. 


Bey tha 


LEVEL 7 


UNIT V O8JECTIVES 6, 7, 8 





PURPOSE: 

MATERIALS: 

RULES: 
iY. 
an 
Sie 

~ 

4. 
sta 
6. 


LINUS' DECK: 


Linus’ Lines 


To provide practice in reading and drawing segments with a 
centimetre ruler. 


A centimetre ruler at least 20 cm long, students sheets 
(illustrated below) and a deck of 50 cards labeled as below. 
(Be sure the unit, cm or mm, is indicated on each card). 


(2 to 4 players) 
Each player needs a game sheet and a metric ruler. 


To begin play, each player draws a card at random and the 
greatest length indicates player one. Play rotates clockwise. 


A play consists of drawing a card and constructing a segment 
equal to the length indicated on the card. The first segment 
must start from the end of Linus' pointing finger, going in 
any direction. Successive segments must start at the end of 
the last segment constructed, going in any direction. Player 
keeps the cards unless it is Linus' card. When drawn these 
cards are returned to the deck and the deck is shuffled. 


The object of the game is to end a segment within Circle l, 
then continuing the segments to Circles 2, 3, and 4. The 
first player to end a segment within Circle 4 wins the game. 
A segment may not pass completely through any circle. 
Players drawing a Linus' card must follow the directions, 


construct his segment and return the card to the deck and 
shuffle. 


cm 6.0 cm 2 Omen 130 mm + 20 mm 


0.6 
1.0 cm 6.3 cm 124 mm 14 cm + 0.6 cm 
be: cm 70 mm 13.0 em 4.7 cm + 15.0 cm 
ZAeO Cm 7.6 cm 136 mm 12.2) cm = /<17 cm 
Zee CM o.G-cn 14.0 cm 98 mm - 39 mm 
3.0 cm 82 mm Lok om 11.3 cm) —' 6.1) cm 
38 mm /320 en 150 mm 14.9 cm - 1.1 cm 
4.0 cm 9.9 cm 13cemo+-6-em 11.7 cm + 2 cm 
4.5 cm 100 mm 152 mm + 14 mm 140 mm + 3 cm 
50 mm 105 mm 5.6 em + 5.3 cm 
5.1 cm 11.0 cm 3.1 cm + 0.7 cm 

Lin Jsen 60 mm + 25 mm 


- 85 - 


LEVEL 7 UNIT V OBJECTIVES 6, 7, 8 


(Cont'd) 
LINUS'CARDS: On 6 cards write, "LINUS' CARD" at the top and 
"RETURN THIS CARD TO THE DECK AND SHUFFLE THE DECK" 
at the bottom. In the middle, write each of the follow- 


ing instructions on two cards. 
1. Measure the distance you need (use 1 or 2 cards 
from your discard pile to make your segments). 


2. Estimate the distance you need. (Construct your 


estimate). 


3. Use either the largest or the smallest card in your 


discard pile. 


ee Bhs. 


LEVEL 7 UNIT V OBJECTIVES 6, 7, 8 





Game Board 
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BIBLIOGRAPHY FOR APPLICATIONS KIT 


Adler, Irving, Readings in Mathematics Book 1, Ginn and Co., Toronto, 1972 
Adler, Irving, Readings in Mathematics Book 2, Ginn and Co., Toronto, 1972 
Fadiman, Clyton, Fantasia Mathematica, Simon and Schuster, New York, 1958 

Friebel & Gingrich, Math Applications Kit, SRA, Toronto, 1971 


Horne, Sylvia, Patterns and Puzzles in Mathematics, Franklin Publications, 
Chicago, 1968 


Jacobs, Harold R., Mathematics a Human Endeavor, W. H. Freeman and Co., 
San Francisco, 1970 


Johnson, et al, Applications in Mathematics course A Scotts Foresman, 
Glenview, Illinois, 1972 


Johnson, et al, Applications in Mathematics course B Scotts Foresman, 
Glenview, Illinois, 1974 ? 


Lyng, Meconi, Lwick, Career Mathematics: Industry and the Trades, Houghton 
Mifflin, Boston, 1974 








Schor, Meng, Insights and Skills Parts 1, 2 and 3, Globe Book Co., . | 
New York 1973 








Stein, Practical Applications in Mathematics, Allyn and Bacon Inc., 
Boston, 7197/2 | 


| 
Witherding, Margaret F., From Fingers to Computers, Franklin Publications Inc., 
Chicago, 1970 


a OG Je 


VIDEO TAPES 


ETV Math Series produced in Ontario Tape #1 Part D 


Approximating & Estimations 
Good for Grade 8 Measurement Applications 


Tape #3 Part B 


So You Want to Buy a Car 
(Application in credit buying Grade 9 level) 


Tape #5 Part A 


Art from Computers 
Useful as maxirational unit for applying Math to Art any grade level. 
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MEASUREMENT APPLICATIONS 


LEVEL 7 UNIT V 


OBJECTIVES 


Measurement 


Students should be able to: 


Explain measurement as a comparison to some unit. 


State reasons as to why a standardized system of 
measurement is necessary. 


Express measurements correctly by including the 
numeral and unit. 


List the SI prefixes and explain what they mean, 
as well as the mathematical relationship that 
exists between each. (Limit: mm, cm, dm, m, dam, 
hm, km) 


Convert SI units of length from one unit to another. 
(Limit: mm, cm, m, kn,) 


Measure objects accurately using the SI units of 
length. (Limit: mm, cm, m) 


Estimate the measure of various objects using the 
SI system and check by measuring. 


Perform operations of addition and subtraction with 
SI units of measure. 


Solve problems involving measurement. 


Write the standard units of mass and capacity in SI and 
use SI prefixes to generate larger and smaller units. 


a 


Reference 


Section 


ee 








MEASUREMENT APPLICATIONS (7) 


UNIT V 
Equipment: 


City Map. 
Provincial Map. 
Map of Canada. 
Rate schedule from a Moving Company. 
(a) How many times has your family moved? 
* 
(b) How far each time? 
(c) What was each cost? 
(a) Find how a Mover determines a charge. 
(b) How much will it cost to move across the city? 
(c) How much will it cost to move to from Calgary? 
(d) How much will it cost to move to Ottawa? 
(e) How much will it cost to move to Vancouver? 


(£) How much will it cost to move to P. E. I.? 


Make a list of heavy items in your house. Would it be better to sell 


here and buy there? 


Would it be cheaper to rent a truck and move yourself? Why do people 


not do this more frequently? 
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Additional App 


- The following publications provide information on various aspects i 






















. = * a - - ry 

= 3 . in : A ‘ . 4 t 

RRR KO Ue AR Roa on Tore ee 
Hy ¥ ae a 





S.R.A. Applications Kit. rt. | Berd . oo 


r ~ MmnuYt Or TLS. aoe at le es 
(a) Science #26. "How can a0 Vaake a musical scale?" 
» we » lege Le © evi ie of 


(b) Everyday Things #28. “How long is a low note?" . 
ee a eanqesl: ‘ge 6 mov Bt 
(c) Science #9. "How far do birds migrate?” 4 # 
pom. a) LRaTOR Xeages Hae ‘ted aemk? year 

(d) Science #10. "How far to di a salmon have to swim?" : 
tomts does mm 1 r 7 
(e) Science #44. "How does a mirror look?" bor. 7 


of 2402 done naw 


of the metric system: . -onxeio « sonkeisteb 1avoM s 
ee ae hieets wett, the , 
(1) Canada's Approach ree Metric System. (ope 
, Straction wit’ _ 
(2) How to Write and Type SI-- A ieee saan 3i £itw ‘i 
| 


(3) Canada Prepares for Metric Fahd aupent ed 99 BRA 
j ?e mid walle ite. 
(4) Why SI. ) ‘Ssveoz0s? of eves 09 Jeos $2 Iliw di 


r 


(5) Introduction to the Metric System. ~~ ‘a9 ston Th Lidw 
All of the above are available free of charge from: vvage to Ports a 


Metric Commission + 
ehBoxy 4000ytw Sifeexvoy o:row ban jovxd 6 Joss 09 tequeda ed F 
Ottawa, Ontario = fe fylonoupe7? stom & 


Cc. 


uF Complete the chart. 















































hg hg hg 
dag dag dag 

ee SG | g 
dg dg | dg 
cg cg | cg 


8 
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2. Complete the chart. 


ee ee 
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REFERENCES 


The Committee recommends the following references as primary sources 

of information for Junior High School teachers and students. We 

Suggest that those books labelled (T) be available as teacher references 
and those labelled (S) be available in quantities of 3 - 5 for class 


use. 


Many of these books may be in your library now and extra copies 


may be borrowed from the Library Service Centre. 


These references are numbered (1 - 14) for referral in the following 
outline: 


ile 


Adler, Irving. The Giant Golden Book of Mathematics. Golden 


Press, New York, 1966 
510 Ad 59g (8) 


Adler, Irving. Readings in Mathematics (book 1). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S) 


Adler, Irving. Readings in Mathematics (book 2). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S)_ 


Bell, E.T. Men of Mathematics. Simon and Schuster, New York, 1966. 


920 B 4134 3 (T) 


Bergamini, David. Mathematics (Life Science Library). Time Inc., 
New York, 1966. 
510 B 452 (T) and (S) 





Denholm, Richard A. Mathematics: Man's Key to Progress (Book A) 
Franklin Publications Inc., Chicago, 1970 
(S) 


Denholm, Richard A. Mathematics: Man's Key to Progress (Book B) 
Franklin Publications Inc., Chicago, 1970. 
(S) 


Halacy, Dan. Charles Babbage: Father of the Computer. Crowell- 
Collier Press, Toronto, Ontario, 1970. 


921 B 113h (T) or (S) 





ee We 


10. 


ll. 


12. 


ks 


14, 


Hogben, Lancelot. The Wonderful World of Mathematics. Doubleday 
and Company, Inc., Garden City, N.Y, 1955 
510 H 679 (S) 


Muir, Hane. Of Men and Numbers. Dodd, Mead and Co., New York, 1963 
920 M 896 (s) 


Ripley, R.D. and Tait, George, E. Mathematics Enrichment. Copp 
Clark Publishing Company, Toronto, 1966 (s) 


Ragers, James T. Story of Mathematics for Young People. Pantheon 
Books, Random House Inc., Toronto, 1966. 
510.09 R 632 (S) 


Shaw, H. Alan and Fuge, Keri. The Story of Mathematics. Fletcher 
and Son Ltd., Norwich, Great Britain, 1963. 
510.09 S h 26 (S) 


Terry, Leon. The Mathmen. McGraw-Hill, New York, 1964. 
510.09 T 279 (s) 
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SUPPLEMENTARY REFERENCES 


(These are additional references for teachers) 


Fadiman, Clifton, Fantasia Mathematics, Simon and Schuster, New York, 1958. 


James & James, Mathematics Dictionary, 3rd ed., D. Van Nostrand Company, 
Inc., Toronto, 1968. 


5io 
K58 


512 
N213 


920 
T849 


Posters 


Le 


Ze 


Busts 


Movies 


CK 
10591 


CK 
538 


King, Amy C. and Read, Cecil B. Pathways to Probability, Holt, 
Rinehart and Winston, Inc., New York, 1963. 


Marks, Robert W. The New Mathematics Dictionary and Handbook. 
Bantam Books, Inc., New York, 1964. 


N.C.T.M. Historical Topics in Algebra. National Council of 
Teachers of Mathematics, Washington, D.C., 1971. 


Newman, James R. The World of Mathematics. (Vol. 1, 2, 3, 4) 
Simon and Schuster, New York, 1956. 





Smith, D.E. History of Mathematics. (Vol. 1,2) Dover 
Publications, Inc., New York, 1958. 


Turnbull, H.W. The Great Mathematicians. New York University 
Press, New York, L969. 


Black, Gerald J. Canada Goes Metric. Doubleday Canada Ltd., 
Toronto, 1974. 


Walch, J.W. (Publisher) "Posters on Famous Mathematics". 
Available on loan from the Library Service Centre. 


I.B.M., Timeline ''Men of Mathematics", available from I.B.M. 
Library, Calgary. Ask for Item #5050003. (Free) 


"Mathematicians of the Century", available from Moyer. Available 
on loan from the Library Service Centre. (Price $48.00) 


"Possibly So Pythagoras". Available on loan from Instructional 
Aids Department. ; 


"Donald Duck im Math Magic Land". Instructional Aids. 


mers A) US 


Supplementary References 


Page 


2 


Games 


1. 


Euclid. Western Educational Activities. For advanced students. 


The resource list on Posters, Busts, Movies and Games was taken from 


——— ee 


E. T. V. Math Series (Produced in Ontario). Available from Central Office. 


Tape #3 part (a) Square Root: Newton's Method. (Time 20 min., 275 ft.) 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


Tape 


#5 


#5 


#6 


#6 


#6 


#6 


#7 


#7 


#9 


#9 


#9 


Useful for~introducing square roots in grades 8 or 9. 


part (b) History of Computers. 
Useful as a motivational unit. 


part (f) Number Systems. 
Useful for introducing number theory, grade 7. 


part (a) History of Numerals 


Useful in grade 7 whole numbers. 


part (b) History of 7. 


Grade 9 geometry. 


part (c) From Time to Time 


Development of calendar. 


part (f) History of India(n) Mathematics 


Laid the basis for our present number system and useful in 
History of Math in an option. 


part (a) Inverse Variation 


Grade 9 functions. 


part (b) Graphs 
Grade 8 coordinate system (Descarte). 


part (a) Fibonacci Sequence 


Grade 8 real numbers. 


part (b) The Divine Proportion: Golden Section 
Grade 9 geometry. 


part (c) Map Making 


(Useful for upper ability students in grade 9 solid geometry. 


#10 part (c) What are Numbers 


History of development of number systems. Useful as an introduc- 
tion to grade 7 number systems. 
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LEVEL 7 MEASUREMENT 
OBJECTIVES Activities 
beg a e UNIT V 
Students should be able to: 
le Explain measurement as a comparison to some unit. é 
2. State reasons as to why a standardized system of 1, 3, 4, 
measurement is necessary. 
Sie Express measurements correctly by including the 6 
numeral and unit. 
4. List the SI prefixes and explain what they mean, 4 
as well as the mathemqtical relationship that exists 
between each. (Limit: mm, cm, dm, m, dam, hm, km) 
2) Convert SI units of length from one unit to another. 
(Limit: mm, cm, m, km,) 
G; Measure objects accurately using the SI units of 
length. (Limit: mm, cm, m) 
des Estimate the measure of various objects using the 
SI system and check by measuring. 
8. Perform operations of addition and subtraction with 
SI units of measure. 
a Solve problems involving measurement. 
*10. Write the standard units of mass and capacity in SI 





Reference 











and use SI prefixes to generate larger and smaller 
units. 
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, UNIT V MEASUREMENT (7) 


RESOURCES 


Early Egyptians began the use of standard units of measure. 
Reference #1, Page 14 
Reference #6, Pages 17-20 

History of the Mettic System - Reference: 


Canada Goes Metric by Gerald J. Black 
Published by Doubleday Canada Ltd., Toronto, 1974. 


NOS a= 


‘UNIT V MEASUREMENT (7) 


ACTIVITIES 


Hs Why would an Egyptian carpenter never lose his ruler? 
oe Make a diagram showing units of Egyptian measure. 
3. Why did it become necessary to have "standard units"? 


4. Where and when was the metric system first adopted? What was 
the system based on? 


36 Why is Canada going metric? Give two reasons. 


G. Make a chart showing the linear units of measure. 


Reference #1, pages 14-15 Giant Book of Mathematics 


Additional reference: Canada Goes Metric by Gerald J. Black. 


us 1) Yee ee 





LEARNING 
PAGEAGE 
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MEASWREMENT 


Students should be able to: 


tha 


Bie 
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UNIT V - MEASUREMENT 


PERFORMANCE OBJECTIVES 


Explain measurement as a comparison to some unit. 


State reasons as to why a standardized system of measurement is necessary. | 





Express measurements correctly by including the numeral and unit. 


List the SI prefixes and explain what they mean, as well as the mathematica 
relationship that exists between each. (Limit: mm, cm, dm, m, dam, hn, ie 


Convert SI units of length from one unit to another. (Limit: mm, cm, m, k 


Measure objects accurately using the SI units of length. 
(Limit: mm, cm, m). 


Estimate the measure of various objects using the SI system and check by 
measuring. 





Perform operations of addition and subtraction with SI units of measure. 
Solve problems involving measurement. 


Write the standard units of mass and capacity in SI and use SI prefixes 
to generate larger and smaller units. 
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DEVELOPMENT AND EXERCISES 


STRAND: Meas urement LEVEL: 7 
UNIT: V OBJECTIVE NUMBER: 1,2, 6 3 


OBJECTIVE: 1) Explain measurement as a comparison to some unit. 
2) State reasons as to why a standardized system of measurement 
4k Necessary. 
3) Express measurements conrectly by inckuding the numeral and unit, 


** 
SUGGESTED DEVELOPMENT: I. CLASS DISCUSSION 
(1) Institute a class discussion of measurement. 


(ii) Lead class to conclusions about 
—- measurement as comparison 
—- standardized units 


(iii) Assign selected exercises on measurement 
as comparison and standardized units. 


A. Why measurement 


(i) Past, present, and future types of 
measurement, 


(ii) Measurement and you 
- farm chores (how much feed, when to milk 
cows ) 
- morning routine (how much cereal, when 
did alarm go off) 


(iii) Measurement and industry. 
- assembly production (components) 
- manufacture (garment industry) 


(iv) Transportation. 
- speeds 
- measure of fuel 
- distances 


B. Measurement as a comparison 


(i) Physical parts of the body. 
= 2N0i tb apa, palm, digit, foot, pace 
- scale measurement, i.e. maps 


C. Standardized Systems 


(i) Assume no standardized measurement exists, 
discuss: 
- commerce 
- construction industry 
- mass production 
= Spores 


II. CLASS DISCUSSION 


(i) Discuss with the students the importance 
of correct notation as a measure of the same 
length may be expressed in different units. 
eg. (i) 45 cm may be expressed as .45 m 
or 4.5 dm or 450 mn. 


TIL. 


2 aa 
CLASS LAB APPROACH 


(i) Discuss with the students the following 
early units of measure: 

- Cubit: the distance from the point of 
the ekbow to the tip of the 
mddke finger. 

- Foot: the Length of a person's foot. 

- Span: the distance from the tip of the 

thumb to the tip of the tthe 


finger when the fingers ane 
spread out. 


- Pakm: width of four fingers held to- 
gether, 
Digit: the width of the index finger or 
middke finger. 
(ii) Divide the class into groups of 3 or 4 
students and have them’ complete the lab. 


(iii) Make a chart on the board to record the 
results of the groups. 


(iv) Discuss conclusions of students with 
KLeSpecks CO 
- measurement as a comparison 
- standardized units 


(v) Assign selected exercises. 
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EXERCISES : OBJECTIVE NO. 1,2 & 3 





MEASUREMENT LAB 


I. 1. Have each member of your group measure the width of a desk in spans 


and digits. Record your results. 


2. Have each member measure the width of the classroom in feet (use 
your own). Record your results. A 


3. Have each member find the length of the chalkboard in cubits. 


Record your results. 


4. Do all the results in your group agree? Why not? How could your 


results be more nearly the same? 


II. 1. Measure the length and width of your desk without the use of any 
formal measuring device. 


2. Describe the method you used and your results. 


3. Compare your results with the other members of your group. Did 


they use the same method? If not, what method did they use? 


4. Measure your desk again but use the other persons' method. Do 


your results agree? 


5. What similarity exists in the two methods you used? 


III. Mr. Jones wishes to build a picket fence. He needs 165 pickets and 
by using his hand discovers that each picket is to be six spans and 
three digits long. To save time he asks eleven of his friends to 
measure fifteen pickets each and cut them that length. 

1. Describe the fence if Mr. Jones builds it using the pickets made 
by his eleven friends. 
2. How could Mr. Jones use the pickets cut by his friends to create 


a pleasing fence? 
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DEVELOPMENT AND EXERCISES 
STRAND: Meas urement LEVEL: 
UNIT: V OBJECTIVE NUMBER: 4 


OBJECTIVE: List the SI prefixes and explain what they mean, as well as the 


mathematical nelationship that exists between them. 
. (Limit: mm, cm, dm, m, dam,hm, km) 


SUGGESTED DEVELOPMENT: I. (i) Discuss development of SI measurement. 
- Standard unit metre. 


a) a 
40 000 000 of meridian of the earth 


from north to south poles. 


b) Standard metre marked on a bar of 
platinum-iridium and kept at a 


constant temperature and pressure. 


c) 1 650 763.73 wavelengths of radia- 


tion from krypton 86 atom. 


NOTE: Symbols ane not abbreviations. 
- no pertod 
- akl Lowen case kettens 


NOTE: Spekting - metre not meter 
to distingutsh from measurtng 
Anstrauments, such as water 
meter, ete. 
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Gra 


UNTT SYMBOL |. UNIT FAMILTARTZATION EXAMPLES RELATIONSHIP 
TO 1 METRE 


met re m (i) Metric Salute 1 metre 
- approximation of one metre 
in; adults’. 














(ii) Newspaper 

- diagonal of an open news- 
paper is approximately one 
metre, 


UNTTS SMALLER THAN A METRE 






dm (i). Hand 
- a student may determine a 
dimension of their hands 
which is approximately one 
decimetre. 


decimetre 





(ii) - average length of man's wallet. 












centimetre cm (i) Fingernail 0.01 metre 
- the width of the fingernail on 
the little finger of an adult 


is approximately one centimetre. 


(41) ‘Chalk 
- the diameter of a piece of chalk 
is approximately one centimetre. 



















millimetre mm (i) Toothpick 0.001 metre 
- the thickness of a toothpick is 
approximately one millimetre. 
(ii) Dime 
- the thickness of a dime is 
approximately one millimetre. 


(iii) - the thickness of a paper clip. 

(iv) - the thickness of placing two 
fingers together without 
touching. 


UNITS LARGER THAN A METRE 


dam (i) - ten persons side by side 10 metres 
showing the metric salute 
will approximate a decametre. 


(ii) - height of giraffe. 
| 


decametre 


(iii) - length of ETS bus. 


(iv) - mark the length on the wall 
of the classroom. 
hectomet re hm (i) - football field. 100 metres 
(ii) - CN Tower in Edmonton. _e | 
kilometre km (i) - smaller than a mile,approxi- 1000met res 


mately 8 city blocks. 
(ii) - length of 10 football fields. 


a nr ee = mt eee = ence © Aa et a 
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EXERCISES ; OBJECTIVE NO. 4 
I. EQUIPMENT - METRE STICK 


There are three measures of length in the metric system less than one metre. 
From smallest to largest these are: 


(i) millimetre (mm) 
Ci ie) centimetre (cm) 
(iii) decimetre (dm) 


Examine the different markings on the metre stick. Look at the numbers 


carefully. 
C10) 


a) Between the digits, the different markings are arranged in groups of ? 


b) Draw a line the length of which is equal to the largest subdivision 
on the metre stick. 


c) How many of these units are there in a metre? (10) 


d) What fraction of the metre stick is this unit? What is this fraction 
as a decimal? (0.1) (+, 

e) What is the name of this unit? (decimetre) 

Examine another unit on your metre stick that is about the same size as the 

width of your smallest finger. 

a) Draw a line as long as this unit. ( 


) 


b) Record the number of these units on the metre stick. (100) 





c) What fraction of the metre stick is this unit? What decimal fraction? 
' What is the name of this unit? Poe (0.01) 


d) What number of these units make up a decimetre? (lo) 


e) What fraction of the decimetre is this i What pai sree 
( 0.! 
10 
Examine the smallest unit on your metre stick that is about the width of 
a toothpick. 
a) Draw a line as long as this unit. 


b) How many of these units are there in a metre? What is the name of 
this unit? (1000) ( millimetre) 


c) How many of these units are there in each of the other units? 


pec eure: centimetre. . 

(100 10) FRACTION | DECIMAL 
[metre "| tiie. ov oaiam 

[centimetre | la (lo. fue 


Complete the following statements. As the units in the metric system 
increase in size, each unit is 










d) What fraction and decimal fraction 
is this unit of each of the 
following: (Draw the table in 
your assignment book.) 





a) 10 times as large as the one below it. 

b) [Ooo millimetres equal one metre. 
c) 100 centimetres equal one metre. 

d) Lo decimetres equal one metre. 

e) 100 millimetres equal one decimetre. 

f) 10 centimetres equal one decimetre. 

g) 10 millimetres equal one centimetre. 
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DEVELOPMENT AND EXERCISES 
STRAND: Meas urement LEVEL: 7 
UNIT: V OBJECTIVE NUMBER: 5 


OBJECTIVE: Convert SI units of Length from one unit to another, 
(Limct: mm, am, m, km) 


nen rr el ere ee SSE 


NOTE: - nequine connect symbolism and notation. 


- 12345 cm ts expressed as 12 345 am (space between groups of three | 
digits from the decimal). . 


- emphasize preferred units. (mm, m, km). 


SUGGESTED DEVELOPMENT: (i) Study the chart below. 


(ii) Prepare or have students prepare the metric 
conversion table. : 


(iii) Assign selected exercises with emphasis on 
preferred units. 


(iv) Discuss use of preferred units (mm, m, km). 
- use whole numbers wherever possible 
eg. 50 mm instead of 0.05 m 





NOTE: 10 mm = 7 om NOTE: 1 NOTE: Centimetne 4 
10 cm = 1 dm mkei means 1000 of unit 4s a 
10 dm = 1m 0.001 of commonky used | 
LOM. = Tedam ; for ckothing 
10 dam = 1 hm Tov measurement 
10 hm = 1 km Cee ene 0.01 HF and body 
' measurement. — 
1 _ 
dect means 10 of 
0.1 of 
deca means 10 x 
hecto means 100 x _— 
kiko means 1000 x va 
METRIC CONVERSION TABLE ; 
Decrease in size Increase in’eizée  j 
Increase in number Decrease in number | 
Multiply . ~=q___Divide 
kilometre hectometre decametre metre decimet re centimetre millimetre — 
he A Fn y a a A y " a N “i } 
10 10 10 10 10 10 monet 
DIRECTIONS: 25 cm = dam 


1. Place thumbs on units involved (cm and dam). . 


2. As this is a decrease in number, divide by ten the number of.times. it 
appears between your thumbs - there are 3, so 25 + (10 x 10 x 10) =0.025. 


3. To increase in number, multiply by the number of tens. 
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Pio Aa eed | ASW NS Noll SVS49 Pde YO OS 1 STH Sy 
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OL Ol 
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XERCISES : OBJECTIVE NO. 5 







Copy and complete the following chart. 










r 
| 


Q 
= | 
* 









t 


* hm 

















19, D, 'e Ss 10 ~ 
ee} “@ 
=i) =, 
+ 
=~ 
=} 
* 


lO” km* 10” km* io ne | | 


















































- Convert each of the following to the indicated unit. ( Exponential sles donate’ 
1. 1000 m= 7? m VlegeICOG teepy.y km CMA A tation 
2. 10km = 10% m SOO OO 12, Uh = b.) om . Use decimal ho 
a2) 100070?" PP? kn 13. 10m = 0,61 km im class. 
4. TYE “kn = 10° mm 14. 1000 m = 10° hm 
oo) 100 cm = - |, m 15. 1000 mm= =, m 
6. :- 1 -km = 10° cm 16. 1000 mm= j0 dm 
7. 10 mm. = i) nem 17. O.1 m = joo mm 
S.) 1 m = {0 dm 18. 0.1 km = 6.01 m 
9. 10 km = 4o° mm ie Velie =) ©. ain 
met (Ohm eS = -yClokm 20. 10 cm = io-* km OO] 
I. Convert each of the following to the indicated unit: 
1. 200 cm a ae) 11. 1 389 dm = 138 Geo mm 
| eo oS 000cm =) 5. km 12s" 1 843 m = 184.3 dam 
3. 3000 cm = 360m 133). 592 (cm = 5.92 m 
| 4. 4 km = 4000m 14.- 592 mm = 0.894m 
| 5. 9000m = @Q km 15. 76.243 dm= > km 0,007 62¥3 
6. 100 m = 0,1 km 16 358.3 m = 35 g30cm 
7.) 37ienm = oO mm 17 20332! hm = 3 200 cm 
8. 46 982 cm =0,46982km 18. 20 dm = 24 Mt 
9. 88 cm = 6,000 88 km 19 0s 1. hm = 10S mm 
10. 0.382 dam = 0,003 gakm 20. 0.008 km = _ 8 


MV. a) Draw and complete the following chart. 


b) Circle the preferred unit for the expression of the given length. 
SES SRE ine ee 


642 311 em| & 423.n | G42.3i | 6.4231 
142. 800 Is 428 


oa 
oa 31am |e aay | 2am | b.2301 
cc PT ES aa ae eT a 
iat, adel age Gay fear ls ne 
ae 


0, 001 32 





| 
i. 
. 
| 
| 








DEVELOPMENT AND EXERCISES 
STRAND: Meas urement LEVEL: 7 


UNIT: V OBJECTIVE NO. 6 


OBJECTIVE: Measure objects accurately using SI units of Length. 
(Limit: mm, om, dm, m) 


a eee a mei lish A LEAS PR Calas Ben naked Dees ibe eine ata S EE «Se pi RRR SR SANE ER I Pe 


SUGGESTED EQUIPMENT: - metre ruler graduated in dm and em only. 
- metric ruler graduated in cm and mm 
- duplicate Exercise #I for student use. 
SUGGESTED DEVELOPMENT: I. (i) Prepare or have students prepare sheet with 
decinet rexstale’,..centimetre+-scale yard 


millimetre scale. Prepare transparency df 
scales for your own use. 


(ii) Measure segments on overhead projector using 
different scales for each to indicate 
measurement as approximation and precision 
depends on units. 


(iii) Discuss approximation and precision with 
students (scale used as an instrument). 


(iv) Assign selected exercises. 
NOTE: m(AC) reads measure of segment AC. 


II. (i) Have students do Lab 1 using metre sticks 
and metric rulers. 


(ii) Discuss findings as to use of different 
scales and precision. 


(iii) Assign selected exercises. 
III. (i) Discuss with the class the following topics 


as they refer to accuracy of measures and 
errors in measurement. 


- Rounding off using different scales. 


- Large distances (Edmonton to Calgary in 
relation to Edmonton to St. Albert and 
Edmonton to London, England). 


- Use of different measuring instruments. 
(transit, micrometre, etc.) still produces 
Cerrone 


- 118 - 








(19) 
6 


OBJECTIVE NO. 





METRIC RULER ONE 


uA: “= 





METRIC RULER TWO 


30 =40 80. 1.50 100 110 120 130 140 150 160 170 180 190 





METRIC RULER THREE 


— —_ . a_i 


EXERCISES 
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EXERCISES: OBJECTIVE NO. 6 


V 


Measure each of the following using the indicated ruler. 
Leek V (a) Ruler #1 
m(AV) = 
m(AE) = 
m(AD) = 


(b) Ruler #2 
m(AV) = 10_ 
. a m(AE) = 83.) 
m(AD) = _3__ 








(a) Ruler #2 
m(WN) = 
m(ID) = 


(b) Ruler #3 


m(WN) = 5S 
m(ID) = 25 


(a) Ruler #2 
m(HX) = 
m(OU) = 
m(US) = 
m(HE) = 


(b) Ruler # 
m(HX) = 
m(OU) = 
m(US) = 
m(HE) = 
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OBJECTIVE NO. 6 





[I. EQUIPMENT - Metre stick graduated in: - decimetres only 
' - centimetres only 


1. Measure each of the following. Use the scale graduated in decimetres 
only, and record your results in Table #1. 


a) Height of the doorway. 
b) Length of your pace (heel to heel). 
c) Your partner's height. 


d) Width of the classroom. TABLE #1 


OBJECT 
_._, 5 (i 


| dm 
res 
Height of doorwa ere 
| Length of your pace |_| 
po] 

as Se 


Your partner's height 
Width of the classroom 


3. Convert the measures in Table #1 all to centimetres. Are any of the 
measures for which youused the decimetre scale the same as the 
measures for which you used the centimetre scale? Why? 











2. Remeasure each of the above 
using the scale graduated in 
centimetres only, and record 
the results in Table #1. 


4. Which ruler gave you a more precise measure? Why? (em) 
5. Is measurement exact with any of these rulers? (No) 


6. Is any measuring instrument 100% accurate? (N6) 


I. EQUIPMENT - metric ruler or metre stick. 
Measure each of the following segments in dm, cm, and ‘mm. 


io ( dm fl cm i mm 


(2 , 17,468) 
lS 13) 


re ee ee AT 16, 97) 
-s ; = (1,13 , 127) 


6. | (1,144, 42) 
r | 

ore is is. 1s#) 
eee (0°39 RS) 


a Do a ee (1,10, 102) 
10. | : (1,14, 141) 


11. Which of the above segments have the same measure A Pome ginb wie 
In centimetres? (#6,10) a 1,34 ,5,6, 9,10) (2,7) 


12. Does this mean that these pairs of segments are the same length? (we) 
Explain your answer. pees on site of the unit used Lor measuring.) 
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EXERCISES ; 


IV. 


V. 


Measure each of the : 


following segments to 
the indicated accuracy 
Give the solutions for 
the following in your 
assignment book. 






D 


nS 


ny 


EQUIPMENT - Metric ruler 


Find the measure of: (all in mm) 


- Total length of all segments of M is? 
Base of the first E is? (25) 


. Spine of the R is? (26) 





LASS 


| 10. Perimeter of 
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OBJECTIVE NO. 6 


a 


» 


Q 


Oo ON DD HT KF WW DH 


ll. Perimeter of 


12. Perimeter =) 


Bar in the A is? 


(12) 


e 


Ovo Cr  §to NO pe 


Top of the second E is? (26) 
Leg of the Ris? (18) 


kenran 2 3 es 
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m(DG)= 
m(GI)= 
SCAT = 27 | 
ADOG = 23 | 
AMAN = JI 











DEVELOPMENT AND EXERCISES 





| STRAND: Meas urement LEVEL: 14 
UNIT V OBJECTIVE NO. 7 
OBJECTIVE: Estimate the measure of various objects using SI and check by 
measuring. ; | 
~S 





SUGGESTED DEVELOPMENT: (1) Discuss the importance of estimation on 


measurement, 


i.e. - all measurement is approximation 


even though it doesn't appear so. 


- general descriptions are always 


estimations. 


(i1) Have students estimate length of teacher's 


desk in various units (metre, centimetre). 


(iii) Assign selected exercises. 


(23) 


EXERCISES ; OBJECTIVE NO, 7 





I. You and your partner should estimate (make a good guess) for the length of 


| 
) 
each of the following and check by measuring. The units you are to use are | 


MEAS URED 
LENGTH 


in the table. Copy and complete the chart. 


LENGTH OF 


b) door 


YOUR PARTNER'S 
ESTIMATE 


YOUR 
ESTIMATE 










cm 


c 


aplasia 


cm 

m 
cm 
cm 


iuts60 SMA : 


c) pencil 


c 
= 
j) bookshelf cm 
: 
= 
m 





Q 


m 





ASO 





NOTE: m, n, and o, choose any object in the room. 


whole unit suggested and check by measuring. 
bo co (3) 
2. mm 
3. m 
4. dan ____________ (0) 
B. Estimate the diameter of the 


following circles to the 3. m 
nearest unit suggested. 


2. cm 


aS 


cm 


| 
II. A. Estimate rather than measure the following segment lengths to the nearest 












(4 


EXERCISES : 


IT. 





III. 


C. 


1) 
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OBJECTIVE NO. 7 
L M 2) ye ae 


a 


m(LM) = 4 cm m(XY) = 35 mm ° 






Using m(LM)_as a guide, (40) Using m(XY) as a guide, (3) 
estimate m(ST) in mn. estimate m(AB) in cm. 
D. 1. What would be the measure of an ant's egg? (Estimates - it mm. 
2. How long would a gopher be from head to tail? Cin 
3. How long is the High Level Bridge? eee | 
4. Instead of a 25" TV screen, what would we now call it? (66 em) 
E. Estimate the length of each of the following in centimetres - check 
by measuring. 
1. (43) 
Ze (6) 
a 8) 
4. (1) 
- | (io) 
- (5) : 
V (13) 
8. (8) 
9. (18) 
A. 1. Use your metre stick and name two common objects that are about: 
a) one metre in length eg. you could use: 
b) one decimetre in length (i) width of your finger 
c) one centimetre in length (ii) length of your book 
d) one millimetre in length 
2. Estimate the length of other objects in the room that you have not 
measured. . Then check by measuring. Copy and complete the chart. 
Pnweraiuneira id. [estimates | Mecoure | 
i= [22 eee Se RS IE es (Se. 
ds Ve Ce es a ae 
eopben servo trae, eeom (| Nee 
amiadcn ot youn desk je 
EL SUC ics ee 
B. 1. Is the length of an open newspaper equal to, less than, or greater 
than a metre? Check by measuring. {( Less than) 
2. You wish to mark out a one kilometre track in the gym. Estimate 


the number of times you would have to go around the gym to run one 
kilometre. Check by using a trundle wheel. 
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DEVELOPMENT AND EXERCISES 


STRAND: Measurement LEVEL: mee 

UNIT: V OBJECTIVE NO. & | 

OBJECTIVE: Perkonrm operations of addition and subtraction with SI untts o 
measure. 





SUGGESTED DEVELOPMENT: (i) Review addition and subtraction of SI units 


| 
emphasizing the importance of common units. | 


(ii) Assign selected exercises. 








rah Bie 


(25) 
ERCISES : OBJECTIVE 3:0. 8 


Measure each of the following segments, use the indicated units, then find 
the sum or difference. . 


cee re rey oe Fn + (mm) 
C K 











.R I 
m(RI) + m(CK) = 3 (mm) 
+ , 
Re (tm) + fe) (mm) 
D Ss ert A V E 
m(DA) + m(VE) = wos im 
‘ / (dm) _ 4 (cm) 
J m(JA) - m(CK) = _ §~ cm A C K 
bg (mm) 
0 
Via wl (cm) 
A ; N 
m(JO) - m(AN) = peng a cm 
cam) + wo __ (mm) 
A Re we | 
r dm) 
é N 


-m(MA) + m(RT) + m (ON) = 32.2% mm 


- Perform the aperations of addition and subtraction. 


6.4 cm + 2.3 cm = 9.7 cp 
13.5 om - 2.5 m = i.O mm 
| 7.6m+2m= 49.6 m 
fh 8 dm -4dm= 4 dm . 
3.8 cm + 5.64 cm+ 2.1 cm = #5 cm 


| 5.2 cm -°3.64 cm + 2.1 cm = -3.66 cm frm) 

| 55 m+ 8 cm= 13.5 cm Q 

| 9.3 cm+ .2 cm = qS5 mm 
100 mm + .2 cm= 10,2 cm 


5.3 cm + 2.6 m+ 12 mm= 6.76 cm 








DEVELOPMENT AND EXERCISES 


STRAND: Meas urement LEVEL: 7 
UNIT: y OBJECTIVE NO. 9 


OBJECTIVE: Solve problem Anvolving measurement, - 





SUGGESTED DEVELOPMENT: (i) Review your problem procedure. 


(ii) Do sample problems. 


(iii) Assign selected problems. 


de ae 
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IRCISES: OBJEfTIVE NO. 9 


}, Each basketball uniform needs 1.5 metres of material. How many metres 
_ of material are needed for 11 uniforms? (/6.5 m) 





If infrared radiation in sunlight has a wave length of 0.0925 cm, what is 
the wavelength in metres? (0.000 G25 m) 


NS 
1, How many metres does it take to enclose a four sided pen whose sides are 
1.2 m, 0.0013 km, 140 cm, and 1400 mm? (S.3™) 


|, Alfie saw exactly the same wire in two different stores. Store A sold 
» 15 metres of wire for $33.90. Store B sold 1400 cm for $28.42. Which 
store sells the cheaper wire? (Store B. fh 42.26 /m , B3*2.03/m) 


The Super ALGX goes 200 km per hour. If the distance is 320 km from 4 
| Edmonton to Calgary, how long would it take to make this trip? Chek} 
Lh 3 min 
Don is building a book case two metres high. He is using two rows of 
bricks and therefore needs four metres of bricks. If each brick is four 
| centimetres high, how many bricks does he need? (100) 
. 


i A gardener is planting five straight rows of peas. Each row is 1 000 

| centimetres long. If he plants three seeds per centimetre, how many seeds 
are needed for all five rows? (iS000) 

| 


) If each sheet of page in a book is 0.001 cm thick, how many pages are needed 
) to make a book 0.2 cm thick? (200) 


|) Maurice's hair is 2 centimetres long. His hair grows 1 centimetre every 
)) two months. How long will it take until his hair is 0.1 metres long? (1G mos ) 


Hy If a snake slithers through a slough at the rate of0.5 km per hour, how (tas km. 
| far will he go in 2.5 hours? How long would it take him to go 1 000 cm? \o»,o24 


» If the price of measuring device is determined by the length of the device, 
how much does a metre stick cost when a 30 cm metric ruler costs 30 cents? (41.00) 
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STRAND: 


UNIT: V 


OBJECTIVE: Watte the standard units of mass and capacity in SI and use SI 
prefixes to generate Langer and smaller units, 


SUGGESTED DEVELOPMENT : 


Meads urement 


EZ 


PL 


DEVELOPMENT AND EXERCISES 


MASS 


(i) 


LEVEL: 
OBJECTIVE NO. 


Lae 
10 





Prepare a transparency showing a comparison 
of the British pound and the kilogram. 











(ii) Discuss with the class the use of SI prefixes 
to generate larger and smaller units of mass. 
(NB - include tonne - 1000 kg = 1 Mg). 

NOTE: mg as compared with Mg 

(iii) Have the students complete the chart in 
Exercise #1. 

(iv) Do problems involving mass using SI units. 

CAPACITY 
(i) Prepare a transparency showing a comparison 
of the British quart and the litre. 

(ii) Discuss with the class the use of SI prefixes 
to generate larger and smaller units of 
capacity. 

(iii) Discuss with the class the relationship that 
exists between linear measures of volume and 
measures of capacity. 

3 
1.@,' “Ll dm Sule 
1 re ah mt 
(iv) Have students complete the chart in Exercise #11. 
(v) Do problems involving capacity using SI units. 


eget oe 10d 
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WHAT SIZE IN SI? 


A. If you are to buy the following 
items after Canada adopts the 
SI units, what size would you 
buy? (Ali answers are approximate } 

1. 3 qts. of milk, ey 

Z. lbs. of potatoes, (ab 

3. 100 ft. of wax paper. é in) 

4. 610 oz. cokes. 200 w2) 

5. 3 1bs. of hamburger, (1.524) 

6. 1 pt. of ice cream. ($00 nb) 





(27) 
OBJECTIVE NU. 1 


ical 





B. Some products have already con- 


/ 


verted to SI units. 


Find out 


the SI sizes of the following. 


WE wWwNnNrH 


Toothpaste (3 sizes). (So™é 100 ml \ 

Dry breakfast cereal (3 sizes). 

Large jar of instant coffee. (Approt | 

Large bottle of shampoo. 3004 \ 

Small can of hair nthe (Mpprox- 150 4), 
(Approx. 1$0 ral 


\aswers will ararys 4009 , 5099, b00g) 


per Ce we 


(28) 
REVIEW EXERCISES : OBJECTIVE 1 = 10— 
1. Explain two reasons why you need standardized measurement. (Communication aud. trode 
2. Give two examples of measurement as a comparison, -leg. mere long of teble with @ re 
real pes : 
3. 55 cm can be expressed as o,$f _m, or §§ dm, or $So mn. 
4. 


10. 


What are the symbols for the following and what relationship are they 


to the metre? 


a. millimetre mm, 0.00! 





b. centimetre tm , 6,0] 


c. kilometre km _, i900 


Convert each of the following to the indicated unit. 
a. 100 m= kn Of d. 0.08 km = m 80 


oo 


b. 88 cm = km 0.000 83 e. 592 mm = m 0.592 
c. 592 cm = m $692 


With a metric ruler measure each of the following segments in dm, cm and mn, 
aga B / dm _/O cm (04 m 
b. C D _t dm 6 cm S8 m 
Ceo | F 
_2 dm /5_ cm AS/ mm 
Which metric ruler would be more accurate? A metric ruler with mm only on 


it, or one with just dm on it to measure the length of a piece of chalk? (mm) 


Perform the operations of addition and subraction. 

a. 5.8 cm+ 2.3 cm= _$,lcm d. 67 m+7 cm = 13.7cm 
b. 8 dm+4dm= (42 dm e. 9.3 cm - 2 mm = Y/ m 
c. 8.8 cm+ 5.64 cm+ 2.1 cm =4&.5¢ cm 


How many metres does it take to enclose a four-sided pen whose sides are 
2.2 m,0.0023 km, 140 cm, and 2400 mm? (3.3 m) 


Bob is running down the block. Each of his strides is 85 cm long. How many 
strides does Bob take if the block is 190 m long? (200) 
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LEVEL 7 


UNIT VI 


OBJECTIVE NO. 2 





OBJECTIVE: 


SUGGESTED DEVELOPMENT FOR THE LAB APPROACH: 


Write the values for powers. 


TIME: 40 minutes maximum 
ORGANIZATION: Groups of 2 students 
MATERIALS: Each group should have: 
1. Sheet of paper about 30 cm square 
2. Instructions as attached 
3. Pencil, for recording observations 
PREREQUISITES: 1. The terms "factors", "base", and "exponent" 


should have been introduced to the class 
prior to the use of this lab. 


2. The teacher should outline to the class 
the procedure to be used for proper 
disposal of the scraps of paper that 
this lab will engender. 


STUDENT ACTIVITIES: 


INSTRUCTIONS 
Tear the sheet of paper in half 


Place the two pieces together 
and tear these in half again. 


Place the pieces together and 
tear again. 


Place pieces together and tear 
once again. 


Without tearing any more paper 
consider what would happen if 
you were to tear all the pieces 
of paper one more time. 


aoe ele 


OBSERVATIONS: 
How many pieces do you have? 


How many pieces do you have now? 





How many pieces do you have now? 


How many pieces do you have now? 


How many pieces would you have now? 





6. Summarize your results: 





3 4. 
Ls Pe Number of Number of pieces 
Number of Number of pieces times 2's expressed using 
pieces expressed using are used as{ base of 2 and 
produced only 2's as factors factors exponent 
irst tearing ” oi 
Second time Dy pKiae 2? 
3 
Se TE ‘4 


(25x 2,5 2) ati 


7. What do you notice when you compare column 3 and column 4? 


8. Compare columns 4, 2 and 1 and then find the values for the following: 


ae 2°02 xte RI x 2 x ge 

b oe = = oe Saban = ° 

ce 37 = x xu tee . 
d 4° = x x = 

e if = x x = 


pete Ae.) Sec 
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VEL 7 UNIT VI OBJECTIVES (L, 2. 3 
Power Dice Game 


MBER OF PLAYERS: Two 


RIALS REQUIRED: Pair of dice (different colours for basic game), pen or 
pencil, score sheet. The preparation of a score sheet 
may help speed up the game. The score sheet would look 


like the following: 


=~ 
~ 
’ 


fe 


ive : Player A 

SS SS SS 
due of Value of | Power 

Be Dic paces and Cumulative 
: al bce aa 


Player B 


eS EE BE AIEEE IE Se ET, 
Value of | Power 

Value of |Exponent | and 

inant e Die igtaal e ane 











JLES OF THE BASIC GAME: 


One die is designated as the base die, the other as the exponent die. 


(To avoid confusion, a black die may be used as the base die). 


The game is started by having each player in turn roll the dice. The 


player who rolls the highest total starts. 


The first player (player A in the example) rolls the dice. Both players 
record on the score sheet the outcome. For example: a roll of 6 on the 
base die and 3 on the exponent die would be recorded as shown on the 


score sheet above. Both players compute the value of the power. 
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LEVEL 7 UNIT VI OBJECTIVES 1, 2, 3 


RULES OF THE BASIC GAME: (cont'd) 


4, If the player who rolls the dice correctly computes the power value, 
this value is added into his cumulative total column. If the player 
computes the value of the power incorrectly, and his opponent computes 
it correctly, then the opponent can claim the total. No points are 


awarded if both players compute the value incorrectly. 


5. If a player rolls a double (same value on each die), he gets 


another turn. 


6. The player with the highest total score after ten minutes is declared 


the winner. 


POSSIBLE VARIATIONS: 


The game outlined above is called the 'basic game' and is suggested 
for students who have had limited experience with exponents. Some possible 


variations of the game might include: 


1. Make new die for base and/or exponent. For example, the base die 
could be altered to have faces with values of 1, 3, 5, 7, 11, while 
the exponent die remains the same. (To avoid causing too much 


drudgery, the teacher should choose the values carefully). 


2. Rather than a time limit, the game could end when one player reaches 


an agreed upon total score, say 75,000. (Keep in mind that 68 = 46,656). 


a i) 


APPLIGATIrows 


LEVEL @ 


wwrr VE 


BEXPONENTLS 


BIBLIOGRAPHY FOR APPLICATIONS KIT 


Adler, Irving, Readings in Mathematics Book 1, Ginn and Co., Toronto, 1972 | 
Adler, Irving, Readings in Mathematics Book 2, Ginn and Co., Toronto, 1972 
Fadiman, Clyton, Fantasia Mathematica, Simon and Schuster, New York, 1958 | 
Friebel & Gingrich, Math Age date od Kit, SRA, Toronto, 1971 


Horne, Sylvia, Patterns and Puzzles in Mathematics, Franklin Publications, 
Chicago, 1968 ; 





Jacobs, Harold R., Mathematics a Human Endeavor , W. H. Freeman and Co., 
San Francisco, 1970 


Johnson, et al, Applications in Mathematics course A Scotts Foresman, 
Glenview, Illinois, 1972 


Johnson, et al, Applications in Mathematics course B Scotts Foresman, 
Glenview, Illinois, 1974 





Lyng, Meconi, Lwick, Career Mathematics: Industry and the Trades, Houghton 
Mifflin, Boston, 1974 


Schor, Meng, Insights and Skills Parts 1, 2 and 3, Globe Book Co., 
New York 1973 





Stein, Practical Applications in Mathematics, Allyn and Bacon Inc., 
Boston, 1972 





Witherding, Margaret F., From Fingers to Computers, Franklin Publications Inc 
Chicago, 1970 : . 


a2 


VIDEO TAPES 


ETV Math Series produced in Ontario Tape #1 Part D 


Approximating & Estimations 
Good for Grade 8 Measurement Applications 


Tape #3 Part B 


So You Want to Buy a Car 
(Application in credit buying Grade 9 level) 


Tape #5 Part A 


Art from Computers 
Useful as maxirational unit for applying Math to Art any grade level. 
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LEVEL 7 EXPONENTS 
OBJECTIVES UNIT VI 
*EXPONENTS 


Students should be able to: 


*1, 


x2, 


*3s 


Use the terms base, power, exponent, square, and cube. 


Write the values for powers. (Limit: bases - whole 
exponents - whole). Standard name of a power numeral. 


Use exponential notation to write the expanded form of 
whole and decimal numerals. 
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EXPONENTS 


UNIT VI 


In order to describe distances between stars, scientists use a wit 
called a light year, which is the distance light will travel through 
space in one year. 


(a) Use a calculator to calculate this distance in kilometres. Keep 
five significant digits in each step of your calculations. 


Light travels 2.9977 x 10° km/s; 
Thus it travels 2.9977 x 102? x 6 x 10' = a __ km/min; 


or ax6x10' = b km/h; 
orb x 24 = c km/day; 
or cx 3.6525 x107=  d __ km/year. 
ae 
b= 
c= 
d= 


Thus a light year is km, 

(b) The nearest star is 4.3 light years away. To find the distance of 
this star in kilometres, you could multiply 4.3 x the length of a 
light year in kilometres. 


The nearest star is km from the earth. 


(c) Find the distance in kilometres of each of the following stars 
(to five significant digits). 


(i) Sirius - 9 light years = km. 
(ii) Aldebaran - 55 light years = km. 
(iii) Andromeda Galaxy - 7.5 x 10° light years = km. 
How old will you be on your 16th birthday? You never know when someone may 
ask you how old you are in seconds, so try these. Use a calculator and 


maintain five significant digits, or three digits if you don't have a 
calculator. 


~ 145 = 


Number of seconds in 1 hour = 6 x 10' x6 x 10' = a 


Number of seconds in 1 day = a x 2.4 x 10' = b 


Number of seconds in 1 year = b x 3.6525 x 107 = Cc 


Number of seconds in 16 years = c x 1.6 x 10' = d 
a= b= 
c= d= 
Therefore on your 16th birthday you will be seconds old. 


ae A gigasecond = 10? s. If your teacher says he/she is one giga- 
second old, how old is he/she? Here are some hints. 


10° +6 x 107 = Ww 


we6x 102 = x 








x +2.4 x 10' = y 
y + 3.6525 = 4 


4, The book Azimuth, published by Monroe, ''The Calculator Company", has man; 


i 
| 
interesting activities you can try with calculators. 
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B. ’ 


1 Use Newtons method (shown in the following flow chart) and a. 
calculator to find the square root of the following numbers to 
the nearer one-hundredth. 


CY sige - 
(b) AV) 85 
(c) 150 = 


(d) 


oh 
) 
& 
a" 






The Square Root 
of N is X. 
(Nearer ) 









ae 
100 


Let the number you 
are using be N. 


Let X be 


Guess A[N Xe (NX 
as accurately as a 

you can. wat 
(Nearer ——) 





100 







Calculate 
N + X (Nearer 


Let your guess 


be X, | ie ) 


100 





= 14s 


Square roots have many applications in the world around us. Try some 
of the following. 


(a) 


(b) 


as the square root of the height of the object. The formula used | 
is | 

T= h | 

4.8 

where T is the time falling in seconds and h is the height of the 
object in metres. 
E.g. How long would it take you to reach the ground if you 
jumped off the Calgary Tower. The Calgary Tower is about 
192 m high. 

T= 192 

4.8 
T= 40 
Tie 6.3 
It would take about 6.3 s to fall from the top of the 
Calgary Tower to the ground. 
How long would it take for an object to fall: 
(i) 480 m 
(14) 519 62.0 
(iii) 48 km 

Have you ever wondered how fast ocean waves hit the beach? The 








\ 
if 
| 


The time taken for a falling object to hit the ground varies direc 








speed of an ocean wave varies directly as the square root of the 
length of the waves. The formula used is 


Ve= 4.8 w | 


where V is the velocity (speed) of the wave and w is the wave fens 


| 
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E.g. How fast would a surfer move towards the shore if the wave length 
was 25 m? 


V 


4.8w 
a Pes 





4.8 .W 
3 ke 


4.8 irmamee 
1G Pee 


eed |X Vw You can start your 
calculations at this point. 


Recaies V 25 


Deo ok 2 


ew 7 


The waves move 6.2 m/s, thus the surfer would be moving at 6.2 m/s 
if he kept even with the waves. 


Find the speed of the waves if the wave length was: 


(i) 100 m 
(i1i1)”"”" 400° 
Fe For more ideas about using square roots, watch the videotape program, 


"Square Root - Newton's Method", Tape 3, from the Ontario E.T.V. Series. 
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BXPONENMUS 


REFERENCES 


The Committee recommends the following references as primary sources: 

of information for Junior High School teachers and students. We 

suggest that those books labelled (T) be available as teacher references 
and those labelled (S) be available in quantities of 3 - 5 for class 
use. Many of these books may be in your library now and extra copies 
may be borrowed from the Library Service Centre. 


These references are numbered (1 - 14) for referral in the following 
outline: | 


1. Adler, Irving. The Giant Golden Book of Mathematics. Golden 


Press, New York, 1966 
510 ‘Ad 59g (S) 


2. Adler, Irving. Readings in Mathematics (book 1). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S) 


3. Adler, Irving. Readings in Mathematics (book 2). Ginn and Company, 
Lexington, Massachusetts, 1972. 
5LOLAd 59r (S) 


4. Bell, E.T. Men of Mathematics. Simon and Schuster, New York, 1966. 
920 B 4134 (T) 


5. Bergamini, David. Mathematics (Life Science Library). Time Inc., 
New York, 1966. 


51078452 (T) and (S) 


6. Denholm, Richard A. Mathematics: Man's Key to Progress (Book A) 
Franklin Publications inc., Chicago, 1970. 





(S) 


7. Denholm, Richard A. Mathematics: Man's Key to Progress (Book B) 
Franklin Publications Inc., Chicago, 1970. 


(S) 


8. Halacy, Dan. Charles Babbage: Father of the Computer. Crowell- 
Collier Press, Toronto, Ontario, 1970. 
9218 113h oo” CTROTES) 


ane) 


—— 


10. 


ll. 


es 


13. 


14, 


Hogben, Lancelot. The Wonderful World of Mathematics. Doubleday 


and Company, Inc., Garden City, N. Y. 1955. 
510 H 679 (S) 


Muir, Jane. Of Men and Numbers. Dodd, Mead and Co., New York, 1963 
920 M 896 (S) 


Ripley, R. D. and Tait, George, E. Mathematics Enrichment. Copp 
Clark Publishing Company, Toronto, 1966. 


(S) 


Rogers, James T. Story of Mathematics for Young People. Pantheon Books, 
Random House Inc., Toronto, 1966. 
510.09 R 632 (S) 


Shaw, H. Alan and Fuge, Keri. The Story of Mathematics. Fletcher 
and Son Ltd., Norwich, Great Britain, 1963. 
510.09 S h 26 (S) 


Terry, Leon. The Mathmen. McGraw-Hill, New York, 1964. 
210.09 7.279 (S) 
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SUPPLEMENTARY REFERENCES 


(These are additional references for teachers) 


Fadiman, Clifton, Fantasia Mathematics, Simon and Schuster, New York, 1958. 






James & James, Mathematics Dictionary, 3rd ed., D. Van Nostrand Company, In 
Toronto, 1968. 


519 King, Amy C. and Read, Cecil B. Pathways to Probeu sen eud Holt, 
K58 Rinehart and Winston, Inc., New York, 1963. 


Marks, Robert W. The New Mathematics pietionaty and Handbook. 
Bantam Books, Inc., New York, 1964. 


Die N.C.T.M. Historical Topics in Algebra. National Council of 
N213 Teachers of Mathematics, Washington, D.C., 1971. 





Newman, James R. The World of Mathematics. (vol. 1, 2, 3, 4) | 
Simon and Schuster, New York, 1956 | | 





Smith, D. E. History of Mathematics. (Vol. 1, 2) Dover 
Publications, Inc., New York, 1958. 


920 Turnbull, H. W. The Great Mathematicians. New York University 
T849 Press, New York, 1969 


Black, Gerald J. Canada Goes Metric. Doubleday Canada Ltd., 
Toronto, 1974. 


Posters 


1. Walch, J. W. (Publisher) "Posters on Famous Mathematics". Available 
on loan from the Library Service Centre. 


2 I.B.M., Timeline ''Men of Mathematics", available from I.B.M. Library, 
Calgary. Ask for item #5050003 (Free). 


Busts 


"Mathematicians of the Century" available from Moyer. Available on 
loan from the Library Service Centre. (Price $48.00) 


Movies 

CK "Possibly So Pythagoros'". Available on loan from Instructional 
40591 Aids Department. 

CK "Donald Duck in Math Magic Land". Instructional Aids. 

538 
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Supplementary References 
Page 2 


Games 
2 Euclid. (Western Educational Activities). For advanced students. 


‘The resource list on Posters, Busts, Movies, and games was taken from Men 


E. T. V. Math Series (produced in Ontario) 
(available from Central Office) 


Tape #3 part (a) Square Root: Newton's Method 
(Time 20 min., 275 £62) 
Useful for introducing square roots in grades 8 or 9. 


Tape #5 part (b) History of Computers 
useful as a motivational unit. 


Tape #5 part (f) Number Systems 
useful for introducing number theory, grade 7. 


Tape #6 part (a) History of Numerals 
useful in grade 7 whole numbers. 


Tape #6 part (b) History of 7 
grade 9 Geometry 


Tape #6 part (c) From Time to Time 
development of calendar. 








Tape #6 part (f) History of India(n) Mathematics 
laid the basis for our present number system and useful in History 
of Math in an option. 


Tape #7 part (a) Inverse Variation 
grade 9 functions. 


Tape #7 part (b) Graphs 
grade 8 coordinate system (Descarte) 


Tape #9 part (a) Fibonacci Sequence 
grade 8 Real Numbers 


Tape #9 part (b) The Divine Proportion: Golden Section 
grade 9 Geometry 


Tape #9 part (c) Map Making 
useful for upper ability students in grade 9 Solid Geometry. 


Tape’ #10 part (c) What are Numbers 


history of development of number systems 
useful as an introduction to grade 7 number systems. 


= ar 


LEVEL 7 EXPONENTS 


OBJECTIVES UNIT VI 


Students should be able to: 


*1, Use the terms base, power, exponent, square, 
and cube. 


*2, Write the values for powers. (Limit: bases - 
whole exponents - whole). Standard name of a 


power numeral. 


*3. Use exponential notation to write the expanded 
form of whole and decimal numerals. 


a 1 ia 








UNIT VI EXPONENTS (7) 


ACTIVITIES 


Read the poem Quentities of Sand by Lewis Carroll in Readings 


in Mathematics: Book 1, (reference #2), pages 51-54. How much 


sand could the seven maids clear up if each was able to sweep 


at the rate of 106 grains of sand per hour, assuming they worked 
10 hours per day? 
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UNIT VI - EXPONENTS | 


PERFORMANCE OBJECTIVES 


Students should be able to: 
*1. Use the terms base, power, exponent, Square and cube. 


*2. Write the values for powers. (Limit: bases - whole, exponents - 
whole 

*3. Use exponential notation to write the expanded form of whole and decimal 

numerals. | 
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DEVELOPMENT AND EXERCISES 


STRAND: Exponents LEVEL: 7 
UNIT _ VI OBJECTIVE NO. 17 


OBJECTIVE: * Use the teuns base, exponents, power, square, and cube. 





SUGGESTED DEVELOPMENT: 1. Introduce what you call some "cool numbers" 
to the students. For example 


2 FSS 
2h B43 oe 
32 = 


DK ee Le re. 


O00 OOO 810m LO xe 10 x 10 x 10 x 10 
256 GOG4 w4 x 4 
! ! 


Pe ' 


2. Have the students add "cool numbers" to your 
list. Through the class discussion, the 
students should be able to determine the 
characteristics of a "cool number". 

The two that should be noted are: 


i. only one operation is involved - 
multiplication. 

ii. for any given number, the same factor 
appears in the product. 


3 Intreduce a "cool way" of writing "cool numbers". 
Be 


That Eeedaedeene- ;.W@00 000'= 10° , etc. 


Have the students use the "cool way" of 
writing some of the numbers they came up with 
earlier. 


4. Introduce the formal definition of a power 
and the associated terms. 


a : exponent 


base a power 


ae L6L = 


Lo 2 


OBJECTIVE NO. 1 


5. Indicate the various ways in which this n 
numeral can be read: 


i. The fifth power of seven 
ii. seven to the fifth power 
iii. seven to the power five 


iv. seven exponent five 


6. Since exponents 2 and 3 are used extensively, 
make students aware of the terms "squared" 


and "cubed". 


7. Stress, however, that the numeral has 
; 5 
one meaning only, namely, 7 means 
7x 7x 7x 7x 7 =, or seven used as 
a factor five times. The students should 
be introduced to the term exponential 
notation (or form) at this point by use 
of an example. The various ways of writing 


a number can be illustrated. 


ome exponential factored standard 
form form numeral 
? TX ead og 16 807 


oon 


EXPONENTS 


een 
3 
ae 


THE “EXPONENeT Sol. NDGA TCE S 


POWER | 6 


etic: of MBER OF TEM ESdual Dood SE 


THE BASE AS A FACTOR 


EXPONENTIAL] FACTORED | STANDARD 
NOTATION | FORM | NAME 





EXP / oBJ l 
- 163 - 


EXERCISES ; 


1. For each of the powers given below, name the base. 


a. 10 
/O 


2. Name the exponent of each of the 
powers in #1. 


Gt a7 . | 
3. Write’ a word deacdiption for each of the following powers: | 
oie ten to the eighth power. & JTkhntiaw eo the | 

7 


b.. <3 Co6 
(b) three te the 


4. Write each of the 


a. 10 


a. seventeen cubed - 17 f. 
rz 2 
-b. one hundred squared /OO0O g. eight squared x 
c. fifteen exponent four tee h. 
d. fifty-two to the power twelve 52'* 
e. five to the fifth power 5° 4s 


Sie Complete the chart. 


Exponential 


form 


18° 


i hme 


lee 
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OBJECTIVE NO. 1 


Beg gg beeen ieee 


3 6 /3 oH 












48 
base - 4 
exponent - 8 





oe 


5 6 


d. 13° Skessi99 © So prth pourr of 
POE 


ollowing in exponential form: 
3 





2 
eight exponent two g 


thirty-six cubed 36 P 
ten to the eleventh power /¢ 





seven exponent nine 7 zs 


| 
| 
| 
| 


Word Factored 
Base ponent Description form 
Eighteen to the 


ele 
power of three 
he. LG DAtra" 
} p, ' 38 x 38 x 38 x 
ar 5 Paes | argeat 
ee ee 


fourth power 
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FLAGGING PAGE 


Perform the indicated operations. 


1. 724+ 3468 = 4/92 

2. 822%6= /37 

3. 6 428 - 389 = 6039 
4. 6+7%x2-7= /3 
5..-(6 x8) .- (3.x 4) =. 36 
peat GF) 
grace 226 = 1S 

8. 124x 32: 8= 49 

9. 28-3x2+4x6=H6 
10. 2 476 - 1 805+ 201 = {72 
11. .6 000-3875 = ARIAS 
12. 486 + 21 - 105 = 402 
13. 6472 x13 = SH 134 
i, Ope 3% 3) + 84+ 7= 1O 
15. 9072: 72= (2b 


16te 2k 2 xs? x 2° 2) me 3D 


Thich 7k 7) le AHO 
ioe 585 5 oe IOS 
i WO ee Fn ay a 


ee a ee Se te ALK 


=, LGos — 
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DEVELOPMENT AND EXERCISES 


STRAND: Exponents LEVEL: 7 
UNIT VI , OBJECTIVE NO. _ 2 


OBJECTIVE: * Waite the values for powers. (Limit: bases - whole numbers; 
-exponents- whole numbers. } | 


SUGGESTED DEVELOPMENT: Prepare a chart like the following on a 
transparency and by question and answer 
method show how a numeral in exponential 


form can be written as a standard numeral. 


Exponential Standard 
form Factored form form 


rae : 
7: |r 





Students should have little difficulty with the 
objective, provided they understand the meaning 


of a power and can multiply accurately. 


igor 
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EXERCISES: OBJECTIVE NO. 2 
se Show the factored form and find the standard numeral. 
a. 15° = 15 * 15 = 225 
6 ;FaGas 
Pes Nitta 3335970 
2 5b 
OW ay. 8 1919.41) 4298) BG i 
19° 130 32] 


heer Ga TT Te g- 12°40 734.2" 


2. What's the difference between a teacher and a train? ) 


To find the answer to this question, find the standard numeral 
for each power in questions 1 to 15. Then use the key at the bottom 
to get a letter from the standard numeral. Place this letter in any 
blank that has its question number below it. 
e.g. #8. ri = __ Since 112 = 121, and 121 is paired with 

n in the key, we put an n whenever we see an 8 


(question number) below the blank, as shown. 


1 P= 6. 107 = & im, sv= 2 
ey ea 7. 34 =m wife = Uo 
3. 10 = & 8. 117 = 121 13. 37 ge) 
4. B= % we al o 4, 6 = Y 
5. Seah 10. 3= S 15, 22 = 0 


aaa 8 Tao 9 $104000 36 32 s57 1277, 64 


w ° ¥ c e y a nm n g 
216 (25 27 200 - 125 
u h s i L 





EXPONENTS 


1 Nae Hae ot RAO. W Bah eee 


- "x" CAN BE RRR AGE DER Y “AN 
WHOLE NUMBER 


Wa" CAN BES Rep es ee Damen ame 
WHOLE NUMBER 


EX PONENTIAL FAC TORED STANDARD 
NOTATION FORM NAME 


RD KD 


3X5 > MO 


2X 2X Px 


Openers 





EXP 7 cBU 2 
- 168 - 


(32) 
EXERCISES : OBJECTIVE NO. 2 


5 Match the standard numeral in Column II with the exponential 
form in Column I by placing the appropriate letter under 
Column II in the blank supplied with Colum I. 







Column I Column II 

eC 8 a. 160 000 

GC ms} b. 256 

a 107° c. 243 

Os" d. 10 201 

h 4° e. 512 

ae 101? f. 6 324 

hb 28 g- 10 000 000 000 


4 096 
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EXERCISES: OBJECTIVE NO. 2 


4. It is possible to express the integers from 1 





to 25 as the sum of not more than four square 


numbers. A chart has been prepared below and A Square number 
45 a number that 


the first few sums are done for you. Complete 
the chart. For some numbers, more than one 


combination is possible. 


Sum of eh ee 
No. Numbers in Exponent Form 
eran a. 
ieee | Se 
gale) 





SSS 
elrelr jz 
oN = [0 


Sum of Square | Sum of Square Number 

.|___ Numbers in Exponent Form | 

G+ 44! 32 HI 

9+ ¢/+) . |aP rae 
/6 of * 

/6¢/ i a 
/64/#/ ob pi 
WOt Its tl | PEL EL Le 

[644 % yoga 
1644 #/ py ip “fe 
[Ot4HIFAL |b 41 H/> 
GEGEYHE] | 374374274 /7 
Ll rerete | ete arr2? 
2 [dere | SEAR INO NS Bie 
IEW ABEL. GOPe 


rE 
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DEVELOPMENT AND EXERCISES 


STRAND: Exponents 


UNIT: VI 


LEVEL: 7 


OBJECTIVE NUMBER: 3 


OBJECTIVE: _ *Use exponential form to write the expanded form of whole and 
decimal numerals. 





SUGGESTED DEVELOPMENT: 


1. 


Prepare the expanded form transparencies. 
Discuss with students the logical development 
of the chart with the numeral 5 736. - 


Note that the idea of exponent 1 and exponent 
0 falls into the descending order of exponents. 
Before procedding on to the second part of the 
development, you might have the students do 
several similar charts using five and six 


digit numerals. 
The expanded form of decimal numerals can also 


be developed using a chart. 


The numeral is 4 738.762 5. 


ek 





( (Or X 9) 


+ eee. + CAA 2 i (OX S) 


pas 
OLX OLX OLXS 


pwns 


000 I 


WAI G3GNWdX> 


WuOd Ca0NVaXa NI TweaWny 


Wuos dsYyOLv4 


11910 Hova 40 ATWA 





PT A ela 


g a L dk 


WHO C3dNvdxXJ 
NI Wuawny 


rg DOH in X 9)+( re Xf) + (OLX 8) + GOL XS) + OLX D + COX») 
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EXERCISES; ; a: He aes eR ee OBJECTIVE NO. 3 


Ba Complete the following chart for numeral 862.345 
Decimal 5 | 
Numeral | 
Place | 
O 2 | 
Value of ae - ee | 
8 x oc 

Factored form 

: . | 8x 10x 10 L 
a 


x10 eae +x, t Za 


2. Write the expanded form using exponential form for each of the 
following: 























Expanded 
Form 






é 
a. 3.476.329 see 464. 1.360 8 
b. 5 031.067 form At e. 0.409 62 


c. 90 084.803 2 f. 0.000 1 





3. Write decimal numerals for the following numerals. 


1 

——s) 
107 
be (Gi 10 B40 x 107)+(8 x 104)+(2 x 109)+(0 x Ao . 2 


se Pies og 101 10 


c. (1 x 10°)+(3 x 107)4(9 x 107)+(0 x 104)4+(4 x 10°)4(5 x aa \+ 


is) 


(4 x 10 204.03 x 10 Lig x 10° \+(8 x +6 x S+(3 x 
» 863 10° 10° 


2) 


10, 
(0 x —,)+(8 x a2) 13 904.508 


10 


1 1 1 1 
d. (4x =,)4+(8 x =—,)+(0 x = ,)+(7 x —,) - O 
io!) ~—s10? 10° ioe & 4807 


P10 FO SO109) FO 1024 C10 F810 4 ee D+(8 x 


90 O4%.08 10 
1 | 1 1 1 
f. (Ox = ,)+(0x —,)+(4 x = ,)4+(8 x = ,)+(5 x = .) 
| 102 107 10° 10° 10° 
0.004 ¢5 


ees = 
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REVIEW EXERCISES: : OBJECTIVES NO. 1 - 3 
1. For each power listed below, name the base and the exponent: 


a. 1262 base [2b b. 150 base [5 c, 60 base ot 
exponent 3 exponent O exponent 


Indicate the factored form. 


” = SKSXS V5 KIXIKS io = | 


b. 100% 100 x (oo X (00 e. 34 = 3x3x3x3 
be. 12% @ fax(2KI2X/2 fe 4X © 


Write exponential form for: 


Pde 
a. seven cubed / c. one thousand squared /000 
b. the twelfth power of ten /O fe d. ninety exponent seven Fo 7 


Write a word description for each of the following powers: 


Divnamit oc ar" = 21° fervent — ore cuted 
b. der4ge frity en apo 
ody 


Write Nii standard numeral for each of the following: 


a. 143° 20449 a. 10° /0 000 
os" pares az~10°——/ 
e. Te / Pendo! /O 


Write the expanded form for the following decimal numerals: 


a. 612.35 Cte 1 ae 406 
(bx tor) 40x wb p)#Exky)4 6x75 


Write decimal numerals for: 


10% 


a. (6x10°) + (5x10) + (Oxt0') + (3 x 10°) + (0 x +) lah 3) 


6503.09 | . a 
ben (9 x 10°) + (6.x. 10°) + (7 x +») + @ ey, + (4 x= 4) +(8 x + ,) 


OOO EE 


(36) 


REVIEW EXERCISES: OBJECTIVES 1 - 3 
8. MATCH 'EM UP! 


Below are two blocks of sixteen rectangles. The upper block of 
rectangles contains exponential form while the lower block contains 
standard numerals. You are to calculate the standard numeral for each 
power in the top block, and find the answer in the bottom block. When 
you have done this, transfer the word from the corresponding top rectangle 
to the appropriate bottom rectangle. That is where we get the title 
"Match ‘Em Up". . 


If you do this correctly, the words in the bottom block should 
form a corny saying that is bound to be an earful? 


EXAMPLE : Since a =6x6x 6x6 == 1 296, the word "what" is placed 
in the rectangle having the number 1 296. 
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GEOMETRY 


LEVEL 7 


OBJECTIVE: 


UNIT VI OBJECTIVE NO. 18 


To chassrfty polygons. 


SUGGESTED DEVELOPMENT FOR THE LAB APPROACH: 


TIME: 


MATERIALS: 


ORGANIZATION: 


METHOD: 


TEACHER NOTE: 


The lab can be done in one class period. 


1 pair of scissors, 1 pencil, 1 metric ruler, 1 protractor, 
Lab sheets, Part I, Lab sheets, Part II. 


Each student will receive two lab sheets, part I and part 


IT. 


Only after part I is completed should part II be given 


to the student. 


i hye 


Students should cut out the polygons from part I and 
arrange in their own order, using as many categories 
as they wish. Their data should then be recorded in 
a chart as below. 


Polygons grouped together] Reasons grouped together 






Discuss the various methods of grouping used by the 
students. 


Students will require the cutouts from lab 1 for lab 2. 


Discussion may follow lab 2. 


Students should know the definition of a polygon. 


"A polygon 45 a ckosed curve made up of Line Segments". 


“7G = A 


18 $52 


CLASSIFICATION OF POLYGONS 


PURPOSE: To classify polygons 

MATERIALS : 1 pair of scissors, 1 pencil, 1 metric ruler, 1 
protractor 

METHOD: 1. Cut out the polygons on part 1 lab page. 


2. Group the figures according to your own method. Use 
as many categories as you feel necessary. State which 
polygons you grouped together. Why? 


3. Record your data in the form of a chart as shown below. 


Polygons Reason grouped together 






= Lee 


PART IT 


METHOD: 


Complete the chart on part II (a) of the lab. 


Use the cut-outs from part I to complete chart on 
part II (b). 


Fill in the conclusion. 


Complete the application. 


conte plore 


18 - 4 


Part II (a) 


Given the following polygons complete the chart below: 


QUADRILATERAL 


ROG 
IOOw, 





Quadrilateral 
Pentagon 









Hexagon 


Nonagon 


Decagon 


Dode 





gon 


= 162° - 


PENTAGON 


DODECAGON 


POLYGON NUMBER OF SIDES 
Triangle 


Heptagon 
Octagon 





Part II (b) 


From the previous chart classify the figures you cut out. 


POLYGON NUMBER OF SIDES 
A 





POLYGON CLASSIFICATION 






Conclusion: 


How are the polygons above classified? 





= Loe + 


18 - 6 





APPLICATION: 


1. Identify as many polygons as you can in the accompanying figure. 





2. Outline polygons of various sizes and shapes on the grid paper. 
Classify each polygon that you outline. 


= Bae 


18-<"7 
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GEOMETRY 


LEVEL 7 


OBJECT: 

GAME PARTS: 

HOW TO PLAY: 
i 
ae 
3% 
4. 

SCORING: 


UNIT VII OBJECTIVES 1 - 17 


Motion Mastery 


To remove as many pieces as possible from the playing board. 


The game consists of 36 squares. 


- 2 WILD CARDS 
- 17 ORIGINAL pieces (figure + motion instruction) 
- 17 IMAGE pieces (figure only) 


Players may cut out and use the squares which are printed ‘on 
the following page, or they may copy the contents of the 
squares onto 3" x 5" file cards. 


It may be helpful to put an arrow on the reverse side of each 
square. This will help the players place the squares all in 
the same direction. 


Shuffle the squares (or cards) and place in a 6 x 6 formation 
face down on a table. Make sure that all arrows point in the 
same direction. 


By some means, choose a first player and determine an order 
for the other players. 


The first player turns any two squares face up, making certain 
that the dot is in the lower right corner. If these squares 
form a PAIR (see below), the player removes these pieces and 
turns two more squares face up. This player continues until 
he does not form a pair. When this happens, the player returns 
the pieces to their original face down position. Play then 
passes to the next player who proceeds as the first player 

did. Each player is allowed to see any squares that are 

turned face up. 


The game will be over whenever no more pairs can be formed 
by any player. (Alternate players may set a time limit). 


Forming ''Pairs" 
A pair is formed by (i) a WILD CARD and any other piece. 


(ii) an ORIGINAL piece and the 
corresponding IMAGE piece. 


To determine whether or not a pair has been formed, follow the 
directions on the original piece and compare to the IMAGE piece. 
A pair can ONLY be formed by one original and one image when 
wild cards are not used. 


Each pair removed counts ONE point. The player with the most 
points at the end of the game is declared to be the winner. 


ere Os |= 


LEVEL 7 UNIT VII OBJECTIVES 1 - 17 
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LEVEL 7 UNIT VII OBJECTIVES 1 - 17 
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OBJECTIVES 1 -— 17 


UNIT VII 


LEVEL 7 
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LEVEL 7 UNIT VII OBJECTIVE 4 


Treasure on Devil’s Island 


Shown below is a map of Devil's Island on which Pirate Black Bill has 
buried his treasure. If you land at Shark Bay (Point "A") give slide 
arrow notation for each part of the treasure hunt. 


From "A" to Big Rock - to Palm Tree - to Quicksand Pit - to Shipwreck 
~“to* Lookout Point —- to Hut - to Water Hole 
melo Nativesotatue = slo uCave = to Raft.— to lreasure. 








* Quicksand ° 
Pit 


Cat 

~~ 
> za 
Ce 


e 






Native 
Statue 





Draw your own Treasure Map, giving only slide arrow notation, and ask vour 
friends to locate the treasure. 


= 195 = 
















LEVEL 7 UNIT VII OBJECTIVE 4 


Pirate Blackbeard found the following map of Pit's Island. The map is not 
complete, but is written in code. Can you use the code to find and mark the 
Treasure on the map? For the Treasure Hunt, follow the code in order. Draw 
in slide arrows. 
You land at point 'T' - (1L,3U), (1R,2U), (7R,2D), (5L,6U), 
(IRS7D) 5 AGRI) 5 AL. OR ie 
TREASURE - 'X' marks the spot (4L,7U) 
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‘Tree zi 
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Tiger 


ae nee ene Spe An a a 





T 





1 


\ 





ne rebel | 
Do you reach the Sun Idol before the Square Rock? 
After the Tree Lookout, which landmark comes next? 


Make your own map and code and try it out on your 
friends. Give the slide arrow notation for 
returning to Point 'T' after you have located 
‘the Treasure. 

AVAST! 


You found it! 
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LEVEL 7 UNIT VII OBJECTIVE 4 
Up Periscope 
TORPEDO-RUN GAME 2 players 


Each player needs a piece of grid paper. Players agree on how large 


their ocean (grid) is going to be. 


Each player can have the following ships: 


Number of Circles 


Battleships 3 
Cruisers 2 () © 
Destroyer 1 ) 
Aircraft-—Carrier I (A) 


Each player secretly places his four ships on his grid paper by circling 


the points of intersection of the lines. 









Each player has a submarine at the 







zero point on the grid. You would 


shoot a torpedo from that point by 


2 eevee 


calling out two numbers to give the 






slide arrow notation of the motion 


of the torpedo. In the example 


Pe | 4 


above, (3L,3U) would score a hit 
on the destroyer. (4L,4U) would 


not) penal hit. 


You may agree on taking more than 


Pe Bisel 
ERE em 


one "shot" per turn. 


OG Ee 





The winner is the first one to sink 


the other's fleet. 


1 5- — 


LEVEL 7 UNIT VII OBJECTIVE 11 


Use your mirror reflector and straight edge only for this section 
of work. The floor plan given represents one living quarter. Use this 


floor plan to construct: 


1. A duplex by connecting another floor plan of the same kind 


to the side of the one given. 


2. A fourplex by connecting two of the same kinds of plans 


to the back ends of the duplex. 


Bath 
Bedroom Bonen | 


Dining room 


Living ‘oom 
Kitchen | 
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LEVEL 7 UNIT VII OBJECTIVE 21 


Parallelogame 
WORD CLUES 
Unscramble the eight Math words below, writing each in its special box. 


Transfer the letters in the numbered squares to the blanks in the Joke to 


the right. (All words are about parallelograms). 


LARL EAL? 


The decoded word is the 
Key Word in this Math Pun. 











PUSS eh PoP Ero 
SRAM F a 





What do parallelograms and 
missing parrots have in 
common? 










They are both 
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APPLIGCarTrromws 
LEVEL Z@ 
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GEOMETRY 


BIBLIOGRAPHY FOR APPLICATIONS KIT | 
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VIDEO TAPES 


ETV Math Series produced in Ontario Tape #1 Part D 


Approximating & Estimations 
Good for Grade 8 Measurement Applications 


Tape #3 Part B 


So You Want to Buy a Car 
(Application in credit buying Grade 9 level) 


Tape #5 Part A 


Art from Computers 
Useful as maxirational unit for applying Math to Art any grade level. 
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GEOMETRY APPLICATIONS 


LEVEL. 7 UNIT VII 
OBJECTIVES 
Geometry 


Students should be able to: 


1. Maintain previously developed skills and ideas: point, 
line, ray, segment, plane, space, and their symbols. 


2. Determine whether two polygons or circles are congruent 
and name the corresponding congruent parts. (e.g. tracing) 


3. Fill in the necessary requirements to complete diagrams 
for the motion of a slide using correct correspondence 


notation. 


4, Determine whether a pair of congruent polygons were 
. produced by a slide. 


*5. Determine one slide that is equivalent to the combination 
of two slides. 


/ 6. Determine the reflection (flip) image for any polygon 
when provided with the mirror line. 


SS7, Determine the mirror line for a polygon and its mirror 
image. 


f/ 8. Determine whether a pair of congruent figures were 
produced by a reflection. 


'*9. Determine the image after a combination of two reflections. 
/ 10. Obtain all the mirror symmetries for various polygons. 


11. Obtain the rotation image for any polygon. (Limit: 1/2, 
*1/4, *3/4, cw, ccw.) 


12. Fill in necessary requirements to complete diagrams of 
motion of a turn. 


13. Complete an Invariance Table for the slide, reflection and 
172 turn. 


‘*14, Find the turn symmetries of a given figure. 


15. Determine the rotation image for any polygon after a 
combination of two turns. 


es 


Reference 


Section 


LEVEL 7 UNIT VII 


OBJECTIVES —Cont'd. Reference 
Seetion 


/ 16. Determine whether a pair of congruent figures were 
produced by a turn. 


17. Classify polygons. (Limit: triangles, quadrilaterals, B 
pentagons, hexagons, octagons and decagons.) 


18. Using the number of lines of symmetry, classify a triangle 
by its sides. NOTE: Include traditional classification. 


19. Classify quadrilaterals. 


20. Determine the properties for parallelograms, square, 
rectangle and rhombus. (Motions make this very simple.) 


(Limit: (i) opposite sides congruent 
(ii) opposite angles congruent 
(iii) opposite sides parallel 
* (iv) diagonals bisect the figure 
* (v) diagonals bisect each other 
* (vi) diagonal for the square are 
congruent 


* (vii) diagonals of a square and rhombus are 
perpendicular.) 


21. Identify the parts of a circle. (Limit: interior, exterior, 
circle, center, radius, diameter, chord, arc, semi-circle, 
tangent, and secant.) ; 


22. Determine the properties for the circle. (Motions make this 
very simple.) 


(Limit: (i) diameters bisect the circle 
(ii) diameter equals two radii 
(1) the center is always equal distance from the 
the circle.) 
*23. “Use motion geometry to design wall paper. B 


*24. Use paper folding to produce stars and regular polygons. B 
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6. 


VII GEOMETRY APPLICATIONS (7) 


Symmetry and Reflection 


Take five objects to a mirror. Observe their reflection at 
various distances, 


List five examples of symmetry in your classroom. 

List five examples of symmetry in your house. 

Go to the school yard. Find five examples of symmetry. 
On your next science field trip: 

(a) Find five examples of symmetry in nature. 


(b) Find a quiet spot in a stream (still water). Look at your 
reflection. 


(c) With a rock tied to a string, get its reflection at various 
heights. 


(d) Observe leaves from five different plants or trees. Is the 
vein network parallel or alternate? Are both symmetrical? 


Perhaps include some of the following as review: 


(a) Find examples of perpendicular lines, vertical lines, hori- 
zontal lines. 


(b) Using your string, make a diagonal. 

(c) Compare shadows at various times of the day. 

(d) Compare the ratio of a height of an object to its shadow. 

(e) Number of branches compared to its height. 

(£) Count the number of blades of grass in 2 dm by 2 dm. 
Estimate the number of blades of grass in a strip 50 m by 
one decimeter. 


(g) Estimate and measure various distances. 


(h) Find the average height of the fence posts. 


a 2 


B. 


Additional applications for Grade 8 Geometry found in: 


S.R.A. Math Applications Kit 

(a) Appeteasers #16 

(b) Sports and Games #28, 47 

(c) Everyday Things #14 

Patterns and Puzzles in Mathematics 


The Franklin Mathematics Series 


~- Ruler and Compass Designs, pages 36 to 43. 
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MrerTrony 


LEVEL @ 


Wwwer wVWrer 


GEOMETRY 


REFERENCES 


The Committee recommends the following references as primary sources 

of information for Junior High School teachers and students. We 

Suggest that those books labelled (T) be available as teacher references 
and those labelled (S) be available in quantities of 3 - 5 for class 


use. 


Many of these books may be in your library now and extra copies 


may be borrowed from the Library Service Centre. 


These references are numbered (1 - 14) for referral in the following 
outline: 


de. 


Adler, Irving. The Giant Golden Book of Mathematics. Golden 


Press, New York, 1966 ; 
510 Ad 59g ; (S) 


Adler, Irving. Readings in Mathematics (book 1). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S) 


Adier, Irving. Readings in Mathematics (book 2). Ginn and Company, 
Lexington, Massachusetts, 1972. 
510 Ad 59r (S) 


Bell, E.T. Men of Mathematics. Simon and Schuster, New York, 1966. 
920 B 4134 (T) 


Bergamini, David. Mathematics (Life Science Library). Time Inc., 
New York, 1966. 
510 B 452 (T) and (S) 


Denholm, Richard A. Mathematics: Man's Key to Progress (Book A) 
Franklin Publications Inc., Chicago, 1970 | 
(S) 


Denholm, Richard A. Mathematics: Man's Key to Progress (Book B) 
Franklin Publications Inc., Chicago, 1970. 





(S) 


Halacy, Dan. Charles Babbage: Father of the Computer. Crowell- 
Collier Press, Toronto, Ontario, 1970. 


921 B 113h (T) or (S) 
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10. 


ua 


12. 


13. 


N14. 


Hogben, Lancelot. The Wonderful World of Mathematics. Doubleday 
and Company, Inc., Garden City, N.Y. 1955 
510 H 679 (S) 


Muir, Hane. Of Men and Numbers. Dodd, Mead and Co., New York, 1963 
920 M 896 : (s) 


Ripley, R.D. and Tait, George, E. Mathematics Enrichment. Copp 
Clark Publishing Company, Toronto, 1966 (s) 


Ragers, James T. Story of Mathematics for Young People. Pantheon 
Books, Random House Inc., Toronto, 1966. 
510.09 R 632 (S) 


Shaw, H. Alan and Fuge, Keri. The Story of Mathematics. Fletcher 
and Son Ltd., Norwich, Great Britain, 1963. 
510.09 S h 26 (S) 


Terry, Leon. The Mathmen. McGraw-Hill, New York, 1964. 
510.09 T 279 (Ss) 
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SUPPLEMENTARY REFERENCES 


(These are additional references for teachers) 


Fadiman, Clifton, Fantasia Mathematics, Simon and Schuster, New York, 1958. 


James & James, Mathematics Dictionary, 3rd ed., D. Van Nostrand Company, 
Inc., Toronto, 1968. 


519 
K58 


512 
N213 


920 
T849 


Posters 


1s 


2 


Busts 


Movies 


CK 
10591 


CK 
538 


King, Amy C. and Read, Cecil B. Pathways to Probability, Holt, 
Rinehart and Winston, Inc., New York, 1963. 


Marks, Robert W. The New Mathematics Dictionary and Handbook. 
Bantam Books, Inc., New York, 1964. 


N.C.T.M. Historical Topics in Algebra. National Council of 
Teachers of Mathematics, Washington, D.C., 1971. 


Newman, James R. The World of Mathematics. (Vol. 1, 2, 3, 4) 
Simon and Schuster, New York, 1956. 





& 


Smith, D.E. History of Mathematics. (Vol. 1,2) Dover 
Publications, Inc., New York, 1958. 


Turnbull, H.W. The Great Mathematicians. New York University 
Press, New York, L969. 


Black, Gerald J. Canada Goes Metric. Doubleday Canada Ltd., 
Toronto, 1974. 


Walch, J.W. (Publisher) "Posters on Famous Mathematics". 
Available on loan from the Library Service Centre. 


I.B.M., Timeline "Men of Mathematics", available from I.B.M. 
Library, Calgary. Ask for Item #5050003. (Free) 


“Mathematicians of the Century", available from Moyer. Available 
on loan from the Library Service Centre. (Price $48.00) 


“Possibly So Pythagoras". Available on loan from Instructional 
Aids Department. 


"Donald Duck in Math Magic Land". Instructional Aids. 
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Supplementary References 


Page 


2 


Games 


ike 


Euclid. Western Educational Activities. For advanced) student” 


The resource list on Posters, Busts, Movies and Games was taken from 


E. T. V. Math Series (Produced in Ontario). Available from Central Office. 


Tape #3 part (a) Square Root: Newton's Method. (Time 20 min., 275 ft.) 


Tape 
Tape 
Tape 
Tape 
Tape 


Tape 


Tape 
Tape 
ie 
Tape 
Tape 


Tape 


#5 


#5 


#6 


#6 


#6 


#6 


#7 


#7 


#9 


#9 


#9 


Useful for introducing square roots in grades 8 or 9. 


part (b) History of Computers. 
Useful as a motivational unit. 


part (f) Number Systems. 
Useful for introducing number theory, grade 7. 


part (a) History of Numerals 


Useful in grade 7 whole numbers. 


part (b) History of 1. 


Grade 9 geometry. 


part (c) From Time to Time 


Development of calendar. 


part (f) History of India(n) Mathematics 

Laid the basis for our present number system and useful in 
History of Math in an option. 

part (a) Inverse Variation 


Grade 9 functions. 


part (b) Graphs 


Grade 8 coordinate system (Descarte). 


part (a) Fibonacci Sequence 


Grade 8 real numbers. 


part (b) The Divine Proportion: Golden Section 


Grade 9 geometry. 


part (c) Map Making 
Useful for upper ability students in grade 9 solid geometry. 


#10 part (c) What are Numbers 


History of development of number systems. Useful as an introduc- 
tion to grade 7 number systems. 
eee he Li, 





GEOMETRY 


LEVEL 7 UNIT VII 
Reference 
OBJECTIVES Section 
Geometry 
Students should be able to: 
1. Maintain previously developed skills and ideas: point, beig 
line, ray, segment, plane, space, and their symbols. 
2. Determine whether two polygons or circles are congruent 
and name the corresponding congruent parts. (e.g. tracing) 
3. Fill in the necessary requirements to complete diagrams 
for the motion of a slide using correct correspondence 
notation. 
4. Determine whether a pair of congruent polygons were 
produced by a slide. 
*5. Determine one slide that is equivalent to the combination 
of two slides. 
6. Determine the reflection (flip) image for any polygon 
when provided with the mirror line. 
7. Determine the mirror line for a polygon and its mirror 
image. 
8. Determine whether a pair of congruent figures were 
produced by a reflection. 
*9. Determine the image after a combination of two reflections. A 
10. Obtain all the mirror symmetries for various polygons. meee 
ll. Obtain the rotation image for any polygon. (Limit: 1/2, 
*1/4, *3/4, cw, cew.) 
12. Fill in necessary requirements to complete diagrams of 
motion of a turn. 
13. Complete an Invariance Table for the slide, reflection and 
1/2. turn. 
*14. Find the turn symmetries of a given figure. 
15. Determine the rotation image for anv polygon after a 


combination of two turns. 


a 








OBJECTIVES -Cont'd. Reference 
Section 
16. Determine whether a pair of congruent figures were 
produced by a turn. 
17. Classify polygons. (Limit: triangles, quadrilaterals, 
pentagons, hexagons, octagons and decagons. ) 
18. Using the number of lines of symmetry, classify a triangle 
by its sides. NOTE: Include traditional classification. 
19. Classify quadrilaterals. 
20. Determine the properties for parallelograms, square, 
rectangle and rhombus. (Motions make this very simple.) 
(Limit: (i) opposite sides congruent 
(ii) opposite angles congruent 
(iii) opposite sides parallel 
% (iv) diagonals bisect the figure 
*(v) diagonals bisect each other 
* (vi) diagonal for the square are - 
congruent 
*(vii) diagonals of a square and rhombus are 
perpendicular.) 
21. Identify the parts of a circle. (Limit: interior, exterior, 
circle, center, radius, diameter, chord, arc, semi-circle, 
tangent, and secant.) 
22. Determine the properties for the circle. (Motions make this 3 
very simple.) 
(Limit: (i) diameters bisect the circle 
Gt) diameter equals two radii 
(iii) the center is always equal distance from the 
the circle.) 
*23. Use motion geometry to design wall paper. 
*24. Use paper folding to produce stars and regular polygons. 
25. Develop an appreciation in Euclidean geometry. ul 
26. Recognize geometry in art. 2 


LEVEL 7 UNIT VII 


CR ate: 


UNIT VII: GEOMETRY (7) 
RESOURCES 

Albrecht Durer (1471 - 1528) - "Geometry is the right foundation of 
painting" 

Reference #1, Pages 79-80 
Euclid (350 - 275 B.C.) - Father of modern geometry. 

Reference #14, Pages 147-156 

Reference #11, Page 2 

Reference #6, Pages 60-62 


Reference #2, Page 65 (Wit of Euclid) 
Reference #12, Pages 46-50 


—) 2144 


UNIT VII: GEOMETRY (7) 


ACTIVITIES 


A bes (a) Euclid was the author of the World's most famous textbook. 


What was the name of this book? 

What was it about? 

How long has it been used? 

What was the original book written on? 


(b) Euclid is known for his famous sayings. Read page 65 in 
Readings in Mathematics (reference #2). 


The Mathmen (reference #14) pages 147-162 
Mathematics: Man's Key to Progress (reference #6) pages 60-61 
Mathematics Enrichment (reference #11) page 2 





as (a) Albrecht Durer said "Geometry is the right foundation of 
painting". What did he mean by this? 


(b) Make some posters to decorate the classroom illustrating the 
use of geometry in art. Try to include examples of projective 
geometry, the golden ratio, symmetry, spirals and curve 
stitching. 


(c) Albrecht Durer was the first person to use the following 
technique to create drawings. The technique involves the 
use of projective geometry and ratio. Try it yourself. 
Steps: 

L. Select a window at home or school where you can look 
out at a neighbour's house across the street. (You 
should not be looking directly at one side only of the 


house). 


ig Use masking tape to divide the window into squares 
(likely about 1 dm). 


Se Draw the same number of squares on a piece of art paper. 


4. Set up a working area (chair and table) so that you 
can see the house you will reproduce in your picture. 


Se 





5. Sketch the picture in each square as it appears across in 
reality. 


6. After you have completed the picture extend the lines on 
your picture of the house until they meet. 


i.e. 


Point of perspectivity 
(Note: there is more than one 
point of perspectivity) 


ee ee 


Mathematics (reference #5) pages 88-101 
Mathematics Enrichment (reference #11) pages 103, 108-117 


Read "Who First Measured the Size of the Earth" in Readings in 
Mathematics, Book 1. Pages 164-165, 


Sen: 


LEVEL 7 SUPPLEMENTARY UNITS 


OBJECTIVES UNIT VIII SIGNIFICANCE OF MATHEMATICS 
1. Understand the effect of mathematics in other disciplines 


(i.e. music). 


Develop an understanding of mathematics as a creation of 
man and to develop an appreciation of the contribution of 
this discipline to the progress of civilization. 


res NT 


Reference 


Activities 


Ae aes 


UNIT VIII SIGNIFICANCE OF MATHEMATICS 


RESOURCES 


Pythagoras (567 - 497 B.C.) -— Applied mathematics to music 
Reference #14, Pages 59-60 
Reference #1, Pages 77-78 
Reference #5, Pages 42-43 

Albrecht Durer (1471 - 1528) - Applied mathematics to art and design. 


Reference #5, Pages 94-104 (specifically page 101) 
Reference #1, Pages 77-80 


Piet Mondrian (1872 - 1944) - Used golden rectangles in painting. 


Reference #5, Page 97 


d= 


UNIT VIII SIGNIFICANCE OF MATHEMATICS 


ACTIVITIES 


(a) Pythagoras applied mathematics to music. This helped in 
the development of more complex musical instruments. 
What were some of his discoveries? 


(b) Make a device for finding tones in a scale. (page 78 in 
The Giant Golden Book of Math - reference #1). 


(c) What is the frequency of the following notes: F. C. G. 
Dex. Ears? 


(d) In stringed instruments, how would you: 
produce a dominant tone? 
get a note one octave higher? 


(e) Design and/or construct a simple stringed instrument or 
a xylophone. Use mathematics to plan your instrument. 


(f) What is harmonic proportion? 


References: 


ee ee ee 


‘Choose 5 Math Men. One from Early Civilization, one from Middle 


Ages, one from Contemporary. Record their contribution. Does 
it have any significance with the events of their society? 


Many artists used math in their creations. Try the following 
activities: 


Unit ITI - Activity i? Gr. VIII 
Unit VII - Activity #2 @,. yir 
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GEOMETRY 
LEVEL Z 
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VII - GEOMETRY 


PERFORMANCE OBJECTIVES 


Students should be able to: 


*5. 


*9, 


10. 


Lk 


fae 


He 


*14, 


A ito 


LG. 


Maintain previously developed skills and ideas: point, line, ray, 
segment, plane, space, and their symbols. 


Determine whether two polygons or circles are congruent and name 
the corresponding congruent parts. (e.g. tracing.) 


Fill in the necessary requirements to complete diagrams for the 
motion of a slide using correct correspondence notation. 


Determine whether a pair of congruent polygons were produced by a 
slide. 


Determine one slide that is equivalent to the combination of two slides. 


Determine the reflection (flip) image for any polygon when provided 
with the mirror line. 


Determine the mirror line for a polygon and its mirror image. 


Determine whether a pair of congruent figures were produced by a 
reflection. 


Determine the reflection image for any polygon after a combination of 
two reflections. . 


Obtain all the mirror symmetries for various polygons. 


* * 
Obtain the rotation/image forany pol¥gon.@u(lamie: Gye, 1/4, 3/4, 
cw, ccw.) 


Fill in necessary requirements to complete diagrams for the motion of 
a turn. 


Find the turn symmetries of a given figure. 


Determine the rotation image for any polygon after a combination of two 
turns. 


Determine whether a pair of congruent figures were produced by a turn. 


Complete an Invariance Table for the slide, reflection and one-half 
turn. 


ee 


any aS 
Classify polygons. (Limit: triangles, quadrilaterals, pentagons, 
hexagons, octagons, and decagons.) 


Using the number of lines of symmetry classify a triangle by its 
sides. NOTE: Include traditional classification. 


Classify quadrilaterals. 


Determine the properties for parallelograms, square, rectangle, and 
rhombus. (Motions make this very simple.) . 


(Limit: CL) opposite sides congruent 
Gi) opposite angles congruent 
(11P) opposite sides parallel 
* (iv) diagonals bisect the figure 
*(v) diagonals bisect each other 
* (vi) diagonals for the square are congruent 
*(vii) diagonals of a square and rhombus are perpendicular. ) 
ivent@arv ithe parts of a circle. “(Limit: ‘interior, exterior, cirele, 


center, radius, diameter, chord, arc, semi-circle, tangent, and secant.) 


Determine the properties for the circle. (Motions make this very simple.) 
CLimit: ta} diameters bisect the circle 

(ii) diameter equals two radii 

(tai) the center is always equal distance from the circle.) 


Use motion geometry to design wall paper. 


Use paper folding to produce stars and regular polygons. 
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GEOMETRY 


DEVELOPMENT AND EXERCISES 


| 
STRAND: Geometry LEVEL: 7 @ 

\ 
UNIT: VII OBJECTIVE NO: 7 


OBJECTIVE: _ Maintain previously developed skitls and ideas: point, Line, | 


nay, Seqment, plane, space, and their symbols, | 








Note: The article is intended to be read aloud, with emphasis 
points where words are capitalized. Drawing on an overhead 
may be vakuable. 


A LEGEND (or Motion Mystery) 
Article: 
Part of the First: 

Not so very long ago, it came to pass that a strange and 
wonderful event happened to a group of boys and girls in a 
country not too far from Canada. 

The group was sitting in a forest clearing, contemplating 
nature and their lives, when an amazing thing happened. A very 
tiny black dot (.) appeared in front of a boy named Ray. Ray was 
very surprised by this and began to POINT his finger. Soon the 
whole group were POINTING their fingers at this strange thing. 


Even to this day, a tiny dot in space is called a POINT. 





Part of the Second: 





The very next time the group gathered at their clearing another 
amazing event happened again, as mysteriously as before, another point 
magically appeared. However, in this instance there was a difference. 
Not one point appeared, not two, not three, but so many that the 
group could not count them all. Excitedly, the group each picked up 
a handful of the points and ran. toward their village. Since there 
was only one very narrow path leading out of the forest, the group 
had to run in a row, one behind the other. 


By the time they reached their village all the points had 
mysteriously disappeared. The village elders refused to believe 
such a thing had happened. 


Skeptically, the chief said "Oh come, come now". What kind 
of LINE are you trying to hand your elders?". 





i 220 5+ 


Bae 


Even to this day, a whole lot of points all in a row is called 
A LINE. 


ME atieuansielcteueletarateneke Pee ees oT Le 
Part of the Third: 


Remember Ray in the first story? Well, it just so happened that 
Ray wanted very much to become famous. He got his wish. 


Ray realized that he was the first one of his tribe to notice 
the existence of points. He declared aloud one day at a council 
meeting, ''All points START from me: Without me, there would be no 
lines. I'm very important: " 


Even to this day, that object which begins at one point and con- 
tinues on forever in one direction is called a RAY. 


Oe ray 


Part of the Fourth: 


We all know about Ray, the group's most brilliant member, but 
there was a less brilliant member who became nearly as famous as 
Ray. This fellow was called Seggie. 


Seggie had the mistaken idea that a line was the distance be- 
tween two points. The rest of the group asked what he meant by this. 


Sensing that he was mistaken and hoping to cover up his error, 
Seggie said, "I meant that a line is a short distance; that is 
exactly the distance between two points". 


He hoped this would clear up what he meant, but the group 
persuaded him that he was wrong. Finally, even Seggie had to admit 
he was thinking of something else. SEGGIE MEANT a thing which was 
not a line, since a line has no ends. 


Even to this day, a part of a line between two points is called 
a SEGMENT. 


5 » segment 


Rarego mathe. btrtn : 


On yet another day, whilst the group was busy playing with 
their ideas about points, lines, rays, and segments, a very 
serious minded girl whose name was Jane noticed that occasionally 
special things happened to points. 


=a 


L =< 


If Jane watched any two points, she could see one line. 
If Jane watched any three points, she could see three lines, 
and further these lines formed the boundary of a large flat sur- 
face. Now this was amazing to Jane. The result of the group's 
play produced this vision. 


However, when she proclaimed her proud discovery to the 
village elders, they merely scoffed and said, "Oh come on now, 
this is not amazing at all. You and your group are just 
PLAYIN' Jane." 


Even to this day, the set of points which form a large flat 
surface is called a PLANE. 


Part of the Sixth: 


One day as dusk was covering the forest, the group had a 
frightening experience. Ray, Seggie, Plane Jane, and all the 
others were just about to return to their village when suddenly 
vast numbers of points began to appear. In fact, there became 
so many points that the group, fearing for their lives, ran 
hurriedly off to the safety of their village. 


The group stopped only once during their flight. That stop 
was to look back at the clearing they had just left. They noticed 
the entire clearing was overflowing with points. 


Ray remarked to Seggie, "With all those points, there is 
just no SPACE for our group". 


Even to this day, the collection of all possible points 
is called SPACE. 


Part of the End: 
And so the legend is at an end. It is sad to leave the group 
when they are in the midst of such important discoveries, but 
no information has come to us since the clearing filled with 


points. 


At this point, we shall leave the group to their own resources 
to overcome their problems. 


ea 


EXERCISES : OBJECTIVE NO. 1 


(37) 


A. CROSSWORD PUZZLE: Use the clues below to complete the puzzle. 


NON 
oe e@ @ 


ON NSW YY 
« 6 «te 2 @ 


DOWN 


Many points all in a row. 

A very large flat surface. 

The topic you are about to study. 

The set of all possible points in a universe. 


ACROSS 


A very tiny place, usually written ° 

Something that covers everything. (outer ) 
Half a line. val 
The part of a line between two points (symbol AB) 
Two lines at a point. 


The object whose symbol is*—3? 
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EXERCISES: Cont'd OBJECTIVE NO. 1 


Lie 


FIND THE HIDDEN MESSAGE 


First: Match the symbols or definitions in column 2 with the terms 
in colum 1, by placing a letter of the Greek Alphabet in 
the appropriate blank. 


Second: Place the Greek letters into the corresponding boxes. 


Third: Change each Greek letter to a letter from the English 
Alphabet using the decoder key. Then replace each number in 
the message by an English letter and you will find the 
HIDDEN MESSAGE. 











COLUMN 1 COLUMN. 2 
Ray A : 
Congruent to 7] ‘ iy? lle 
a ic aha 
Line FOX - Infinite 
Parallel to =) “ther 
Segment =, ; ae 
Space ® - 
Point WV a 
Right Angle fz - Zac 
Plane HQ, 
a fotstets fe tz |e] fro | 
Alm [k|ale l= [8 keirLa 
ers, APSO El 
Message: 
GEOMETRYISGREEKTIOME 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 2 


OBJECTIVE: Detewnine whether two polygons or circkes are congruent (tracing) 


and name the corresponding congruent parts. 





Materials: Tracing paper (plain paper) 


SUGGESTED DEVELOPMENT: Objects are congruent if they have the same size 
and shape. 


1. Draw polygon HOUSE on the overhead projector: 


O 


x 


E 


2. Trace polygon HOUSE and label the tracing using 
prime notation (HOUSE) 


3. Discuss the relationship between the tracing 
and the original (Same Size and Shape .. Congruent), 
Point out that a tracing is sufficient to show 
congruence. 


4, Set up a "Goes To" table showing the one-to-one 
correspondence between the original and the 
tracing. 


! 
to > (H goes to H ) 


Cee Ae Mois 


2- 2 


5. Use the "Goes To" table to, identify corresponding 
congruent parts: 


Ry dar dlg ity 
ts = vs' 
Ss ay 
6. Have students draw triangle CAT and trace it. 
7. Have students label the tracing to fit the 
following ''Goes To" table. 
Cc— >D (C goes to D) 
A— >0 
T-—— 3G 
8. Have students name the three corresponding 


congruent angles and the three corresponding 
congruent segments. 


Deo. 


CONGRUENCE 


WeO- PO, <¥ G8 NA ASA-R-E 
CONGR UKE “Fo IF OAT TRAC IHG 
Dei Nee bt) S SAMA Un LY 
Oiteiges! cltbiwe Wael olinbsR 
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EXERCISES : OBJECTIVE NO. 2 


I. Select by tracing the pairs of congruent figures. 


ZA \> per | 
Oe ae 


II. DECORATIVE WINDOWS 


A glass pane is to be replaced in each of the two window frames 
below. Draw a line joining the pane in the frame and the polygon at 
the right which would fit it. 








Broken 
pane 





COLOR THE WINDOW: Color each polygon region so that no two polygons with 
the same color touch. Use as few colors as possible. 
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EXERCISES: Con'td_ ea 3 aunieads __ OBJECTIVE NO. 2 


III. Determine whether the following sets of figures are congruent, 
using the method of tracing. 


a) 

ae ee Answer Yes- (+) 
b) 

; Answer No Dp 
c) 

. Answer No eS) 
d) 


Answer Y Eis 


seit te ie 
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EXERCISES: Cont'd OBJECTIVE NO. 2 


ee ee 


IV. In doing these exercises, be sure to test each of your answers. 
You may be surprised. 


1. Is figure "A" congruent to figure "B"? YES. 


2. Is the circle in figure "A" congruent to the circle in figure "B'? 
> | 
3. Is square "A'' congruent to square "B"? If not, which is larger? 


is 


4, A square must have four congruent sides. One of a figures is 
a square. The other is not. Which is the square? 


aS 
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EXERCISES: Cont'd OBJECTIVE NO. 2 


V. Checking for congruence using optical illusions. 


(> 


Be. 
<= 


Is the figure a square? No Is this an equilateral triangle?NO 
Are the sides of the Check to see if the sides are 
figure congruent? NO congruent. 


C B 


Are these two line segments Are these segments parallel? YES 
congruent? YES Are they congruent? NO 





wid od 
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EXERCISES: ‘Cont'd — OBJECTIVE NO. 2 


VI. Choose the pairs in each row that are equal in all respects 
(congruent). Check your choices any way you want. Symbols for 
congruent are <>, = 





——2o0 = 


EXERCISES ; Cont'd 


(44) 
OBJECTIVE NO. 2 
VI In aw (a) 


By tracing, check which of the following pairs of polygons 
are congruent, you may have to flip your tracing paper over. 
(b) 


Construct a "goes to" table for each pair of congruent figures 
and name four corresponding congruent parts for each pair. 


K 
G oD 
sd jaf A pe 2KII = <del 
£TIHYXLZELK 
A B E F r 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 3 


OBJECTIVE: Fike in the necessary rAequinements to complete diagrams for 
the_motion of a skide using correct correspondence notation, 





MATERIALS: Acetate sheets, felt pen, overhead with dot 
transparency, dot paper. 
SUGGESTED DEVELOPMENT: 


I (1) Draw any polygon and slide arrow, as shown in 
Diagram One. 


(2) Trace ZI car and slide arrow on clear acetate. 


° 6 a ° e ° e e 





Diagram One Diagram Two 


(3) Slide tracing until tail of traced arrow falls on 
head of original arrow. 

(4) Copy tracing of CAT on to original sheet and label 
C AT , as shown in Diagram Two. 
NOTE: Students can accomplish this by pressing 


heavily with their pens on the vertices 
and then connecting the impressions. 


(5) Discuss with class the requirements for a slide; 
(a) original CAT, (b) slide arrow 


CoyysimagenG aT, 
NOTE: When you are making your transparencies, enlarge 


the diagrams as much as possible. This will 
give you a larger image on the screen. 


-°240 - 


II (1) Draw pentagon WENDY and image WENDY as in 
Diagram Three. 


(2) Trace WENDY, slide to fit on WENDY _ and 
draw slide arrow that describes the slide. 
Diagram Four. 


(3) Discuss with students the various locations for 
the slide arrow. (Location may vary but length 
and directions are the same.) 





e e o e e e e 0 


Diagram Three Diagram Four 
III. (1) Draw image of quadrilateral TONY and slide 
arrow as shown in Diagram Five. 


(2) Trace TONY and slide arrow, slide tracing 
to locate TONY as in Diagram Six. 





Diagram Five Diagram Six 
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IV. 


Kae ®, 


Use of Slide Notation 


(1) 


(2) 


(3) 


(4) 
(5) 


Draw any polygon, a slide arrow,: and its image 
as in the diagram. 


Count horizontally, then vertically, from the 
tail of the arrow to the head of the arrow, 


and record. 





Check to see if the same count will take you 
from). to OF sfrom Yo tocy va. 


Have the students check other vertices. 


Discuss this method of slide notation, 


- use ; R 


L 


D 


U 


does it describe the slide? 


is (4R, 5D) an efficient method of notation? 


for right 
for left 
for down 


for up 


- First component is always horizontal motion. 
Second is the vertical motion. 
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REQUIREMENTS 
OF A SLIDE 


1, ORTGINAL 
gre oll DE AR iu 


Sey blnw sie 





apo, // . ‘OBU!.3 


FIND THE ORIGINAL 





ie} 
GEOM. / ob. 3 *2* 


FIND THE 
SLIDE ARROW 





GEOM. 7 . OBJ.S 


FIND THE IMAGE 





GEOM, 2» OBde 
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EXERCISES ; OBJECTIVE NO. 3 


LS 


REQUIREMENTS OF A SLIDE 


Draw each polygon on your dot 3. Draw each image on your dot 
paper. Draw a slide arrow as paper. Draw the original 
shown. Draw the image of each. polygon. 


Label the image correctly. 


e.g. _DOG and D' 0 Gi" 





Is the distance that D moved to 
become D' the same as the dis- 
tance from 0 to 0' and G to G'? YES 


Draw each polygon on your dot 4. 
paper. Draw a slide arrow 
to indicate the motion. 





) M 
e e e e oA e @ ° e e ° ° e e e e e 
| Al vy! ~s ae f) : : ; : , 
2 e e ’ ; 7 ‘ 7 
D E @ e@ e e e © @ @ e e 
D! E! es oF Le, & € @& 6 . ' , ' ; ; ‘ ; ; ’ ; 


Describe each slide arrow above using 
slide notation. The first is done 









Can you draw more than one as an example. 

slide arrow to show these slides? ) 

YES (a) (3R, 2D) bj LER ese 

ce) GL, 10) 

t)(3r, 2U) 

A SLIDE NEEDS : 

43 (e) GR , 1D) 

1, An original (F) (OR, 4D) 


2. A skide arrow 


3. An dmage - 247 - 
* hy 
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EXERCISES: Cont'd OBJECTIVE NO. 3 


S36 Draw a slide arrow on your dot paper for each of the following: 


(a) (3L, 0) (d) (SL, 2U) 
(b) (2R, 40) (e) (0, 2U) 
(co) 9. (GR aD) (f) (2L, 4D) 


See next pag 
6. Draw the polygon in the diagram on your dot paper and draw image 
for each of the following. Use the original for the starting point 


for each slide. 


See next Phe 





(a) (2R, 3D) (d) (SL, 0) 
(b) (2L, 30) (e) (IL, 3U) 
(c) (0, 4D) (£) (2R, 4U) 


1St component horizontal motion 
2nd component vertical motion 
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(2), 
(0) 
©) 
id) 
@), 
() 
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DEVELOPMENT AND EXERCISES 











STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: _ 4 
OBJECTIVE: Determine whether a parr of congruent polygons were produced by 
a skide. 
MATERIALS: Overhead, transparencies, acetate, dot paper. 


SUGGESTED DEVELOPMENT: 1. Present the students with the following diagram. 
If you use the overhead, trace the originals on 
the acetate, then try sliding the tracing to 
fit the image. Point out that a slide does not 
turn or flip the image. 


2, le ies as 2) 

necttil Fea Ml 

J ASO or gee ea Lig hia ale 
d , 


2. Label the images using prime notation. 


3. Make a "Goes To" table for (b) 
B—>B 
0 > 0 


Y—>yY 
and name the corresponding congruent sides and 
angles. 


4. Have students make a "Goes To" table for 


example (c) and list the corresponding 
congruent parts. 
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(47) 
EXERCISES : NG OBJECTIVE NO. 4 


1. Answer the following questions, using 3.For each of the following, 


the diagrams below. determine if the given segment 
(i~ indicates the image) or segments, are the slide 
image of one of the sides of the 
(i) Which images were produced by polygon. Mraw the diagram on 
a slide? ie your dot paper and complete the 
(ii) Give the slide notations for the Ba nas Ce. Sterne lation 
exolbledes in (inn for each slide. rh 


et) he, AI. pak le (qr, 1) 





M N 
. e es e > 2 M A e 
b) 
° ® e ® e e ° S e 
° sy ° A 2 © ° Y R e 
(SL, 3D) 
ry e s! ° ) © e 
e e y! R! °. e e e 
e R e c) . 
e D O e 
2. Which of the following are 4. The following statements are 
slide images Sa Aare either twe or false. 
"Sp ' 
Soest b, sf ass a. If a figure has a vertex A in 
2 RS ee. ge c) : the top right corner, then the 
slide image will have A~ in the 
/ E is Gi as ce ets Cs top right corner. 


° b. A slide image is at an angle 
nares to the original of 90°. palace 
c. If APES are the vertices of a 
square going clockwise about 
the figure, then A'S'E'P' are 
the vertices of the slide image 
going clockwise. 


d. A slide image can be formed by 
sliding the original right or 
: left, up or down, or sideways, 
SLides do not tun or flip. J but no turning or flipping is 


allowed. Dire 
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EXERCISES : Cont'd OBJECTIVE NO. 4 


EXERCISES : Cont gd 


5.From 


Co 


















the following diagrams: 


Choose the figures congruent to DAVE. 
JONH Lucy 


Construct a "Goes To" table for DAVE and each of the y y 

congruent figures. D-—>N v— J D—» U = 
Aa H E—»> © A@-L E> c 

List all the corrresponding congruent parts from each 

"Goés To" table. ; 


yu «6¢DEVE 2NoT 


DA = 
5 wer ee LEVAZ 2osH 
DRANG / 2a eee 
ev — oF 4 ADE = HNO 
va on 5 
a em x. 
Ab = Lu 
av X1y ce mp 
ZDANV = Z2ULY 
. VE = Yo ZAVEZZLLYO 
Soll taws ZVED= LZYCU 
Ep = ¢U 


ZEDA ZC UL 


"Goes To" 


C— >0 
A——>0 
Su 


CA & DO 
Z:atc & Loco 
= Love 


DEVELOPMENT AND EXERCISES 
STRAND: _ Geometry LEVEL: _7 
UNIT: VII OBJECTIVE NO: 5 
OBJECTIVE: *Determine one Slide that is equivalent to a combination Of 


two slides. 





MATERIALS: Overhead, transparencies, acetate, dot paper. 


SUGGESTED DEVELOPMENT: 1. Present students with the following diagram. 
Check image 2, could it have been produced by a 
slide directly from the original? On the 
overhead, present three more combinations of 
slides, then fill in the table. 


SLIDE ONE SLIDE TWO SHORTCUT 

bile gatesie ods cctaysyett NOTATION NOTATION NOTATION 
: gh. 
. AED 
: 1 
be fs 





2. After filling out the table, students should 
realize or have pointed out to them, that 
slides can be added. 

e.g. (6R, 2D) + (6L, 4D)~ (0, 6D) 


3. With a high ability class you may wish to: 
a) discuss the commutative and transitive 


properties of a slide; 


b) Opposite slides of the same magnitude are 
inverses. 


c) relate slides to vectors. 


NOTE: Difficulties encountered with the properties of the 
number systems may be cleared up by using the motions 
as a model, 


= 225 °= 


EXERCISES: 





ie 


(a) 


(b) 


(c) 


(d) 


(e) 


2. 















Copy the following on to your ae 

dot paper and obtain the in- 

dicated slide images. Always 

use image one to obtain image 

two. | (a) 

" "6° No! sitde one (1R, 0) | (b) 

i’ c 

(IAL... . Slide Two (1R, 10)} (c) 

i go ei (4) 

e e K e e e s e 2 

: “i, 2. slide’OneC( Rit 1p) pile) 

‘ TT Slide Two (2L, 0) | (£) 

e e eee ie (IL, 1D) 

" "MU. |. Slide One (2R, 2D)| 4. 

log " " "  §lide Two (2L, 2U)| (a) 

eis : 0.0 

ne ie ag (b) 

‘ j : : Slide One (0, 2D) (c) 
T aa 

ime , Slide ‘wo (2R, 0) | (4) 

ee a 

@nar) | 
(f) 


Each of the combinations in #1 can be 
described as a single slide. 
notation to name each of the single slides. 





The first is done as an example. 


. (a) 


(1R, 0) + (1R, 1U) ~ (2R, 1U) 


o% 
¢ 





= 2K 


Use slide 


SLIDES 
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OBJECTIVE NO. 5 | 






Write a single slide that 
would produce the same results 
as: | 







(2R,4U) followed by (1R, 1U)~ (3R 
(3R,1U) followed by (1L,2D)~ (as 
(2L,1D) followed by (4L,4U)~ (6 


I 
(1L,2D) followed by (2R,5U)~ (1 


(3L,3D) followed by (3R,3U)~(€ 


(2R,3D) followed by ((4L,1U)~ 


Determine the missing slide. 
(2L,2D) + (4R,3U) ~ (2R,1U) 
(5R,2U) + (5L,4D) ~ (0,2D) 
(1R,3U) + (3R,2W ~ (4R,5U) 
(6R,4D) + (84,74) ~ (21,30) 
(3L,4D) + (5R,4u) ~ (2R,0) 


(0,3U) + (R,20) ~ (2R, 1U) 


® C H e e e 








e e e ° e e e e e a 


CAN BE 
ADDED 








DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
JN : OBJECTIVE NUMBER: (Shad Ba 


UNIT VII 








7. Determine the mirror Line for a polygon and <ts mir wunage. 


MATERIALS: Clear acetate, plexiglass mirror, dot paper. 


SUGGESTED DEVELOPMENT: I. Finding Reflected Images 


1. Use a transparency of a polygon and its 
mirror image as in Diagram One. 





DIAGRAM ONE 


2. Demonstrate to students that ADOG and AD'O'G' 
are congruent, but cannot be formed by a 
slide (use tracing). 


3.  Showastudente,that-points D and D', O and 0’, 
G and G' are equal distance from the mirror 
line. 


4. Have students copy the diagram on their dot 
paper and fold along the mirror line to see 
that a mirror image may be formed by paper folding. 


5. Have students copy Diagram Two onto their 
dot paper. 


6. Give students the following directions to have 
them find the mirror image. 


, . : fe) 
a) Place mirror on mirror line to form a 90 
angle with dot paper. 


(b) Look from the same side as the original and 
you will see the reflection. 


= oD 


6-&° 7" Z 
c) Use your pen to locate the images of the 
vertices on the dot paper behind the mirror. 


d) Join the vertices and label (as in Diagram 
Three). 


e) Check for congruence and location by folding 
paper along mirror line. 





Diagram Two 





Diagnam Three 


7. a) Present students with a polygon on dot paper. 
b) Fold a mirror line. 


c) While paper is still folded, press heavily 
at each vertex of the original polygon. 





6&7- 3 


II Finding the Mirror Line 


1. Prepare a transparency of a polygon and its 
image as shown in the diagram. 





2. Demonstrate manipulation of mirror to locate 
mirror line. 


- look through mirror from original side 
until vertices of original fall on 
vertices of image. 


3. Prepare dot paper diagram of polygon and its 
image as in the diagram. 


4. Fold dot paper so that vertices of image fall 
on vertices of original. 


- fold is mirror line. 
5. Prepare transparency of other examples and have 
students locate mirror line by both methods once 


they have placed the original and image on their 
dot paper. 


= 256>% 


REFLECTIONS 





 OPRSIS GS TONFAU:, 


& F555 r= 


TO FIND THE 
REFLECTION 





TO FIND THE 
MIRROR LINE 
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EXERCISES : OBJECTIVE NOS. 6 & 7 


1. Draw each of the following polygons and mirror lines on your 
dot paper and draw the images. 


ate 





2. Find four mirror images of polygons DALE. Use each of the sides 
as a mirror line. 


NOTE: Onfy neglect the original. 





3. What letters of the alphabet and numerals look the same under 
a reflection in a horizontal line? 
capitacs: DEHIOX 
Lowen CASE: lox 
NuméRALS: 0 1(8) 





* WHEN A POLYGON IS REFLECTED: 
(4) the original and its image are Oe . 










the corresponding vertices of a polygon 
and its image ane equi-distant from the 


a. 
m, 
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EXERCISES: Cont'd OBJECTIVE NOS.6 & 7 


4. In each of the following, copy the polygon and its image on your 
dot paper. Find and draw the mirror line by manipulating your mirror. 


orn we wee ae oe me eS 
e bn 6, e e e e . e 
e e _@ ° e 

. i t 
e ° e e e : e 


5. Repeat #4 by folding your paper so that the image falls on the original. 
What is the mirror line for each? 





6. Find the mirror lines in these pictures. (Use either method). 






A MIRROR LINE MAY BE 
FOUND BY: 


(a) paper folding, and 
(b) manipulating the mirr0r 
(c) counting 











Q9 





*7, Place each of the following polygons and mirror lines on your dot 
paper and draw the images. (Hint: Look in both sides Of the mmr). 
? se e e e ® e s ® e f 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 8 


OBJECTIVE: Determine whether a patr of congruent figures were noduced b 





a reflection. 





MATERIALS : Clear acetate, plexiglass mirror, dot paper. 


SUGGESTED DEVELOPMENT: 1. Prepare a transparency as in the diagram 
shown below, containing a number of /\'s 


congruent to DAN. 








2. Review with students the requirements of a 
reflection or flip image: 
(a) congruence, 
(b) corresponding vertices equidistant from 


the mirror line. 


3. Review the "Goes To" table and the corresponding 
congruent parts. 


4. Have the students draw J DAN and each image 
on dot paper and try to find a mirror line. 


5. Demonstrate that images (b), (d), and (f) are 
mirror images. 





PAGE = 
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EXERCISES: OBJECTIVE NO. 8 


1. In the following, all polygons are congruent to.polygon DANY. Which 
of them are reflection images of it? (a), ( 





(a) Indicate which of the following congruent figures were produced 
by a reflection or flip. @), @), @) 





(b) Set up a "Goes To" table for (c) and (d) ahove and list all the 


corresponding congruent parts. 


ca ) 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 9 


OBJECTIVE: “Determine the image after a combination of two reflections. 








MATERIALS : Overhead, dot transparencies, dot paper, 
mirrors. 


SUGGESTED DEVELOPMENT: 1. Present students with a polygon (Diagram One) 
and two parallel mirror lines. Find the first 
image. Use the first image to obtain the second 
image. Do not reflect the original to obtain 
the second image. 


NOTE: This can be done very niceky on the overhead 
using Solid polygons and flipping them about 
the minor Lines. 





i a Beg bapeerateeae salad 
DIAGRAM ONE 





DIAGRAM TWO 


2. Repeat above procedure for mirror lines that are 
perpendicular (Diagram Two). Point out that only 
with parallel lines does the image return to its 
normal position. Check to see if the order of 
reflection matters. 


3. With a high ability class, you may wish to: 
(a) vary the angle of the two reflection lines; 


(b) check out the various number system properties 
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Successive Reflections 


EXERCISES : OBJECTIVE NO. 9 


1. Copy the following on to your dot paper. Reflect original in me, 
(mirror line). Draw image. Reflect image in me, . Draw second 
image. Label all images. 






T | T. ot mh nea A, PN iM Al ' 3) eo #6 e e@ oo @ e 
FNP Mee eee 
- te ' eo ee | 
‘MOL oF mt Aro" NSD E os Ne Nie BL 
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b) . P  f AY a d), ° e 8 e 
peg % ? Oe ee f) What one motion would 
oo! hea ae ° ee r, a poe beac: the same result 
Pek: Yuet el eee is ’ as reflecting into two 
mr 7° mag A’ es Se! parallel lines? a Slide 
A a o . ; ; = Pp’ ° e e ‘ » e ii e i" AU e 
Ye > e Chau ener os e 


Lt” ou 
2. In this exercise, your mirror lines are not parallel but perpendicular. 


Find the image after both'| éfIections .° Use your dot paper. 
E fe e e e 
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Wiens ' ee , 
>. * Ca) Copy? exercise #2(a) and #2(b) on to your dot paper again. This 
time reflect me, then me,. 


(b) Does your final image for exercise #2 look different from your 
‘final image in exercise #3? NO 





-REMEMBER > 
Always draw image one first, 







then reflect ONLY dmage one. 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 10 


OBJECTIVE: Obtain ath mni0nr symmetries fOr vartous polygons 











MATERIALS: Dot paper, wirrors, scissors, plain paper. 


SUGGESTED DEVELOPMENT: i. Have students foid a sheet of paper in half and 
cut out any design they wish. Unfold and piace the 
mirror along the crease. Dot the mirror line and 


discuss findings. 


2. Pass out a sheet with a large square, rectangle, 
and equilateral triangle on it. Have the class cut 
out the three polygons. Fold the polygons to 
obtain lines of symmetry and then place mirrors on 
crease and check the reflection. Dot the crease. 


Discuss how many lines of symmetry each figure has. 


LINES OF SYMMETRY: A minwn Line that neglects 
a shape onto L4t5cl§. 


3. Check out the ten digits and the letters of the 


alphabet for lines of symietry. 


4, Discuss symmetry in nature. 


=~ 26055 


LINCS OF SYMMETRY 














- 270 - 
GEomM, 7 OBJ, 10 


(54) 
EXERCISES: OBJECTIVE NO. 10 


Lines of Symmetry 


1. Copy the following onto your 3. Trace the following figures 
dot paper and draw all the very carefully. Cut out 
lines of symuetry for each. your tracings and locate 

all lines of symmetry by 
folding. 


8 LUNES OF SY¥mmETARY 





Ineinité 
o NUMBER 






None 


2.. List the polygons in which 
the dotted lines are lines of 
symmetry. Use your mirror to 

° check, ° ° @) ? (4 ) je (e) 


6 Li NES oF Sy¥ymmETRY 


4. (a) Draw four lines of symmetry 
for these parallei* lines. 


<—j—_- -|_--___> 
— —. ee ee eee 


| 
(b) How many possible lines 
of symmetry are there? 
IvFinive Number 








DEVELOPMENT AND EXERCISES 


STRAND:  Geometay LEVEL: #7 


UNIT: mes 


OBJECTIVE: Obtain the rot ! 
1 *7 3 | 

Lane TT, ow, co) 0 NR geiwol tok off yao aE 

\ 





OBJECTIVE NO: 11 














MATERIALS: Dot paper, clear acetate sheet, overhead 


SUGGESTED DEVELOPMENT: 1. Prepare a transparency of a polygon and its image 


as in Diagram l. 





DIAGRAM 1 





i] ! 1 
2. Demonstrate to students that APAT and AP A T are 
congruent but cannot be reproduced by a slide or a 


reflection. 


3. Discuss with students the type of motion that is 


necessary to produce the image. (TURN). 


OBJECTIVE NO. 11 = 2 


4. Discuss with students the requirements for a turn: 
(a) original 
(b) turn center 


(c) amount of turn given by a turn arrow or a 
turn command 


(d) image 


5. Prepare a transparency as in Diagram 2. 





° ° ° ° ° ° e e e ° ° 
° ° ° ° ° ° e ° e e ° 
o e e ° ° ° e e e e e 
e ° ° e ° e e e e e e 
° eo ° ° e ° e ° e « ° 
e e e e ° e e e e ° e 
i) 
° e ° ° 6 ° ° ° ° ° ° 
° ° ° e e ° e e e @ ° 
e e e e e e e e e e e 
e e e ° ° ° ° © e ° © 
e ° ® ° ° ° e e e e e 
e ° e ° ° ° ° e e e e e e e e e 


DIAGRAM 2 


Discuss with students: 
(a) the need for a turn center 


(b) the turn arrow - which indicates the emount 
ie en eee jae 
Gs 7° and direction (clcckwise cr counter- 
clockwise) of the turn 


(ce) notation for the turn command, 


eg. OY =Few, © a 


CCW. 


pol 


ae i ae 


OBJECTIVE NO. 11-3 


6. Demonstrate to students the method of doing a turn. 
(a) Trace original, turn center, and turn arrow. 


(b) Rotate the original so that the tail of the 
turn arrow falls on the head of the turn arrow. 





(c) Transfer the vertices of the figure onto your 
dot paper. Complete the figure. Label correctly. 


Note: Aways place a turn center on your paper. This | 
4s the axke of your turn. Diagram 2 shows that | 
the corresponding vertices are the same distance 
fom the turn center. 








7. Set up a "Goes To" table showing the correspondences 


between the original and the image. 




















= 21h 


TURNS 


OR LOLNAR 3 





ee Geom. 7 oBJ. ll 


(55) 
EXERCISES: _- OBJECTIVE NO. 11 


1. Write the notation to describe the following turns. 


(a) ©) (0 (2) 9) (a) © 
tcow 4 ow fcow 
2. Copy each figure on to your dot paper and draw the turn image for each one. 






A 180° Turn is cabled a 
Hal {-Turn 





i 3 
2 %4 


(g) What happens to polygon CUBE under any turn of Cr ; ) using the 


given turn center? : 
Imace Mars ON ORIGINAL 


3. Copy the following on to your dot paper. Draw turn image for é 5, 2, cw 








for all the diagrams. 


LABEL ALL DIAGRAMS - 





(56) 
EXERCISES: Cont'd. : OBJECTIVE NO. 11 


4. Trace each figure on to your paper and draw the +, >, 2 ow images for 


each polygon. 














“ae 


~ 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 


UNIT: VII OBJECTIVE NO: 12 


OBJECTIVE: Free in the necessary nequirenents to complete diagnams fon the 


motion of a turn. 





MATERIALS: Dot paper 


SUGGESTED DEVELOPMENT: 1. Review the procedure for obtaining the turn image of 
a polygon. 


2. Point out that the completed diagram has 4 parts: 


original, image, turn center, and turn command. 


3. Present students with the following diagrams and 


then. fill in the missing parts. 


me . : es J e es eo e 6 e e ° e e e e e e e e e e 


(e) 


a e e e 


e o ° a) ° e © ° 





4. Make sure that the student realizes that he may use 


either a turn arrow or the "cw", "cew" notation. 


5. Tracing is a good method of cliecking to see if the 


answers are correct. 


ag fe = 
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"ORIGINAL 


maps ON 


e e e e e e 


cw /ecw 
Q) 


Copy onto your dot paper and put in the missing components. 


IMAGE 


OBJECTIVE NO. 
43 
2 
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beat 


whew | cow 
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the twin images 
e e e eas e e ° & 


the turin center. 





the original 





©: 6: .@.\:e 1.6) Oe me.. 6, 8 6. ei-- ates 





(a) 
(a) 


—_ 
°. 


e ° @ e s a e s o : e e a--e: 


Copy on to your dot paper and d 


EXERCISES: 
ul 
2 e 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: Z 
UNIT: VII | OBJECTIVE NO: __73 


OBJECTIVE: Find the turin symmetries of a aiven siquie. 











MATERTAL: Dot paper, acetate, overhead projector 


SUGGESTED DEVELOPMENT: 1. Prepare a transparency of the following figures. 


om, 


2. Project the’ figures and have students estimate the 
number of times that a tracing of the figure would 


map onto the original during one complete turn. 


3. A TURN SYMMETRY occurs when image maps onto original. 
The number of times a tracing fits on the original 
in one complete turn is called the ORDER. - 

e.g. a quadrilateral has turn symmetry of Order One. 
a rectangle has turn symmetry of Order Two. 


a square has turn symmetry of Order Four. 


4. Demonstrate the turn symmetries of the projected 


figures and state the-order. 


5. Turn centers for any polygon of Order two or more 
may be located by finding the point of intersection 
of the lines of symmetry. e.g.: 
(a) rectangle (b) square 
Order 2 Order 4 





(58) 
EXERCISES: OBJECTIVE NO. 13 


1. Trace the following hea and determine the order of turn Ta of each. 


Rectangle 
Pentagon Heuaien 
Iaienre 
Octagon | 


2. Find the turn center and the order of turn symmetry for each figure below. 


7 
Rhepbus 
er Sq 


3. Which of the capital letters have a > turn symmetry? 
HOP N On cmnz 
4, The numeral 1961 has half-turn symmetry. Can you find other numerals with 


half-turn mmetry? 
Baca eM Ey a 2 cy fa 1212) os 










on 


A TURN that maps a figure 
onto itsels is called a 
TURN SYMMETRY. 
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EXERCISES: 


5. 


A clock can 
(minute and 
are 8 turns 
interval in 
dial in the 


(Cont* ad) 





TURN 
Minute hand 
= eww. = 30 minutes 
1 
= m IS “ 
mA C.W. 
3 i 
= : = 4S 
Z cows 
Ve.w. *&* 60 4 


Hour Hand 


5 
7 cow. \ = 
L - 
4 evo 
1L<¢.W. = 
iif 

3 owe S 


(59) 
OBJECTIVE NO. 13 


be used to tell time by observing the position of the hands 
hour) as they rotate about the centre of the clock dial. Beiow 
for the minute and hour hands on a clock. 
minutes or hours for each turn represented. 
diagram to help you. 


Give the time 
Use the clock 


9 hours 
3 I 
pea 
Gj ¢ 


Given the final time and the turn arrow for each hand, find the original 
(Hint: Dnaaw in the time on clock and use c.c.w. arrow. ) 


time. 


(a) 


(b) 


(c) 


(d) 


(e) 


(f£) 


Final time - 11:30 A.M. 


=- c.w. (minute hand) 


it 
ra 
Final time - 9:15 A.M. 
3 Chour’ Hand ) 
Fi 


Zoorws 
nal time - 5:45 P.M. 
1 


3 Cee (minute hand) 


Final time - 7:00 P.M. 
= cw. (hour hand) 


pee (hour hand) 


2 
Final time - 2:30 A.M. 


# ow. (minute hand) 


Original time is 11:15 A.M. 


— IIS AM, 


— %SiiS Pm 


— #100 PM, 


= 74/5 A.M: 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 


UNIT: VII OBJECTIVE NO: 14 


OBJECTIVE: *To detemine the rotation image for any polygon after a i 
combination of two turns. 


| 
| 











| 
MATERIALS: Overhead, transparencies (clear and dot), felt pens, student 


dot paper. 


SUGGESTED METHOD: 1. Present any polygon on your overhead dot paper and proceed 


to review the s +, > turns in both directions as in 


Figure 1 below. 


FIGURE 1 





2. Present the same polygons as Figure 1 and do any two 
two turns, being certain to retain the same turn center. 
Be certain to stress that the first image may or may not 
be drawn but must be used to find the second image. 
An example is shown in Figure 2. 


FIGURE 2 
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OBJECTIVE NO. 14 - 2 


NOTE: With a ckass of mone able students, you may wish 
to discuss that 44 the tum center remains con- 
stant, turns are commutative, and associative 
when three or mone are perfonned. 


Point out that the operations of addition and 
Subtraction may be applied. 


2.g. F c.w. followed by ie c.w. could be 


neplaced by 3 C.W. 


Present any polygon with two turns and images. Be 
certain to have two distinct turn centers. Stress 
that the first image may or may not be drawn, but 


must be used to find the second image. 


An example is shown in Figure 3. 


FIGURE 3 





spa’ te agi 


EXERCISES: 


Copy the following diagrams on your dot paper and find the turn images as required. 


(a) 


CD) iAgewere 


(c) 





e e 
e ° Ce 
e e 
e e e 
e e 

e e 

e e 
e e e 


e e e 
e e e 
° e ° 
e °e e 
e e e 
e es °e 
° Z e 
e @ e 
o e e 
e e e 


(d) 


(£) 
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OBJECTIVE NO. 14 f 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 


UNIT: VII OBJECTIVE NO: 15 


OBJECTIVE: Deteunine whether_a pair_of congruent figures were produced by a 


XWin. 








MATERIALS: Overhead projector, dot transparency, dot paper. 


SUGGESTED DEVELOPMENT: 1. Using polygon BART instruct your students to perform 


a slide, a flip and a turn on the polygon in three © 


separate diagrams. 





2. Discuss the differences between the location of 
each of the images. The images will be congruent 


but will occupy different positions. 


3. Set up a "Goes To" table for the motion of a turn 


and name the corresponding congruent parts. 
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(61) 
EXERCISES: OBJECTIVE NO. 15 


1. In the diagram below name the motion used to produce each of the images. 


Turn . LJ. 
SLIDE 





— 209 — 


* (62) 
EXERCISES: (Cont'd. | OBJECTIVE NO. 15 





1 1 3 
2. (a) The six faces of a die are pictured below. Draw = c.W., 5 CW, 7 CW. 
images for each face. Below each diagram state fether the image could 
also be produced by a slide or flip or both from the original. 


(i) | 
ORDER 
BoTH BoTH BoTH | 
(id) 
ORDER 
Fuie SLide FLIP \ 

(iii) ® 
° ORDER 

e 

— FLIP SLIDE Fup 
(iv) | 

BoTH BoTH BoTH 

(v) 7 

) ORDER 

BoTr Bot# BoTH 

(vi) 


(b) List those faces which have turn symmetry of order 1, 2, 3, 4. 
(c) List those faces whose images all could have been produced by all three 


motions» ci) dv) W) 


3. (a) Choose the pair of congruent figures that are produced by a turn. 
(b) Set up a "Goes To" table for the pair of figures from (a) and name the 
corresponding congruent parts. 


JANET ~ CHRIS 


T—-I Pi +5, See 
A—> § u—» 
N—» C q ; M—» I 
E—> H . : bap & 
NA = cS ° : py = Rt 
TI = RI j MD = Ir 


LANES 25¢H 
2TTAz 4aIS 


BoTH 








o° 








sumoy = LaF 






2dysz2ei 
aYysux 2a 





DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 16 __ 


OBJECTIVE: Complete an invariance table fon the slide reslection and one-hak 


AWN, 








SUGGESTED DEVELOPMENT: 1. Prepare a transparency of an invariance table. 


“> ~ Motion Slide Reflection > Turn 
Characteristics_ 
Se or 
3050S «|mmed 
been) cn a 


2. Have students draw AJON on their dot paper and 


perform a slide (3R, 0), a reflection, and + turn 











clockwise, (three different diagrams). 





e » e e e ° ° ° e e 


3. Discuss each diagram with the students with relation 


to each of the characteristics and decide which are 


invariant. 


OBJECTIVE NO. 16 - 2 


4, Complete the table. 
Motion 1 
Chavienendetied Slide Reflection > Turn 
only if the 
yes segment is 


parallelism 
parallel to 





















the mirror 
line 


~ iO? = 
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REVIEW EXERCISES 


1. Choose the pair of figures that 


(63) 
OBJECTIVE NO. 1 - 16 


are congruent. QQ) ano (c) 


(b) (c) (d) 


2. Find the slide image for each original below. The slide notation is given. 


Draw a slide arrow. 

(a) (5R, ‘2D) 
reotc et 2 

Poin 













—e se eo =a=\o = 


4. Locate all mirror lines for each diagram below. 





5. Trace the square, then draw the 
questions. 


(a) State the number in the top left corner of the original. |" 
State the number in the top left corner of the image. & 


(b) State the number in the bo 
State the number in the bo 


(c) Place a mirror on m; do your answers for (a) and (b). 


Check out? Yes 


flip image. Answer the following 


e e e e 


ttom right of the original. 4 
ttom right of the image 3 





=~ 9293 1 
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OBJECTIVE NO. 1-16 


Cont'd. 


REVIEW EXERCISES: 


Locate the turn images for each original below. 


(a) 


6. 


(b) 


ccw 


i 
4 











Locate al lines of symmetry and give the ORDER OF TURN SYMMETRY for each 


figure below. 


a. 





NO LINES © 


F SYMMETRY 
Cl ) 














8. 
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+e eo: °@ cites 
Le see eee eee 
oe es” e wei *. Saas. 
= rg e eee ee @ 
7 =~Au - ¢ 
4 mm ~ "5 e ee.e @.8@ e@ 
3 eeoae e eeee @ @ 
5 Sao e oe e@ eo e 
vd WH 00 ° = ° 4 
5 Om He ee 
o om ne a be 
ao wd eae 
5 aa. a 
0 HBwWe ee 
As | me OU 
U4 (3) @ ° Qs 2S 
See 
| Ye 6 © ee 
3 a ee) 
OE 
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(d) Set up a "Goes To" table and name the corresponding congruent parts for 


APAT and for 
AJIM 


(1) 
(41) ARED 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry 
UNIT: VIT 


LEVEL: i 


OBJECTIVE NO: 17 


OBJECTIVE: Classify polygons (Limit: triangles, quadrilaterals, pentagons, 


hexagons, octagons, decagons). 


SUGGESTED DEVELOPMENT: 1. Present a chart similar to the one below filling 


in the names as you go. 


No. of Sides Name of Figure 
2 triangle 
4 quadrilateral 
) pentagon 
6 hexagon 
8 octagon 
10 decagon 
NOTE: You may wish to include a discussion on 
hegulkar polygons. 
REGULAR POLYGONS: Ane polygons having 
akk sides congruent and all angles congruent. 
2. (a) Prepare a large sheet containing many and 
various polygons. 
(b) Have students cut each one out and then group 
(classify) their polygons any way they choose. 
(c) Discuss each grouping and reasons for group- 


ing. Then point out the grouping mathe- 


maticians use. 
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SQUARE 
HEPTAGON 





(65) 
EXERCISES: OBJECTIVE NO. 17 / 
. 





1. Classify each of the following polygons according to the number of sides. 


| 

16 : 

PENTAGO 

hex 
a 








| QUADRILATERAL ! 








NUADRILATERAL 





/QurdDRILATERRL 


2. Many highway traffic signs are polygons. Classify the following signs as 
to the type of polygon. - | 


(a) Stop Ocracon (d) Bus Stop QuAdRIL ATERAL 


(b) School Zone PENTAGoW (e) Speed Limit QuapairaTERAL 
(c) Yield TRIAWGLE 








DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VIT OBJECTIVE NO: 18 


OBJECTIVE: _ Using the number of Lines of Symmetry classify a triangle by Lt 


Sides. NOTE: Inckude traditional classification. 





SUGGESTED DEVELOPMENT: 1. Present students with a prepared sheet of equi- 


lateral, scalene, and isosceles triangles. 


2. Have students find all lines of symmetry 


using a mirror or by folding. 


3.. Have’ students fill’out“the ‘table. 


NO. NO. OF NO. OF LINES 
aa : eer CONGRUENT SIDES OF SYMMETRY KIND OF TRIANGLE 





4. Definitions for each type of triangle car be ob- 


tained by discussion after the table is completed. 


5. Persue the reason why any triangle does not have 


two lines of symmetry. 


DS) line 


CLASSIFICATION OF 
TRIANGLES 


PUN ES UO] Fae NILES sR ieee 


CLOWN GEREN ToS Teves 
WM Oriee 1 TAS PING MGAL (E 


LINES OF SYMMETRY___ 
CONGRUENT SIDES 
TYPE OF TRIANGLE 


EL ET SRS RC OR STS OE RSIS 


LINES OF SYMMETRY 
CONGRUENT S'I D'Este totae 
TYPE OF TRIANGLE 





EXERCISES: 


(66) 
OBJECTIVE NO. 18 


1. For each of the following triangles use a mirror, paper folding or tracing 
to help you, find the (a) 

(b) 

(c) 


(a) 





LONE e eoeeee 
ib) Two 


()Isesc&les 







Pore a is e. 
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number of lines of symmetry 
number of congruent sides 
type of triangle 


y, 





ee ee 





b). 





_@) Nong 
. « & Nag 
» G) SGALENE 






dong 
fP).NONE , 
SK) SGALEN 











e e e e e e e e 
e e° 

e ee 

° e 

e e @ 

e e °@ 

9 e °@ 

e e 

® e 68 





‘@) 0 VE e 
(b) “wo 
«) Tsos Eves 








e e e e 
od 


“@y NONE 
cb) None: 
(¢) SCALENE 


@)None 
jb) None 


fe) SCALENE 





(67) 


OBJECTIVE NO. 18 


Cont'd. 


EXERCISES: 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: il 
UNIT: VIT OBJECTIVE NO: 19 


OBJECTIVE: _ Classify quadrilaterals. 








SUGGESTED DEVELOPMENT:. L. Distribute a copy of the following pages to each 
student. Ask the students to list as many features 
(properties) of each figure as they can. Discuss 
a possible classification scheme. Be prepared for 


diverse answers. 


2. Develop a hierarchy such as the one below. 
Quadrilateral - any 4-sided polygon 
Trapezoid - one pair of parallel sides 
Panaklkekognam - 2 pairs of parallel sides 


Rectangle Rhombus - 4 equak sides 
90° angles | 


Square - 90° angles and equak sides 
3. Develop a Venn diagram showing the relationship 


between quadrilaterals. 


Quadrilaterals 








Trapezoids 


1 
Rectangles Parallelograms 


Squares 


Rhombii 


4. Direct students to name each figure with as many 
Names as possible. But emphasize the BEST name. 
e.g. A square is also a rectangle, parallelogran, 


trapezoid, and quadrilateral. 
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QUADRILATERALS 


PARALLELOGRAM 
RECTANGLE 


a: 


SQUARE | RHOMBUS 


19S 0 SRE ey 
TRAPEZOID TRAPEZOID 


Ea 


GEoM. / oBJ, 19 
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PARALLELOGRAM 


| a 


RECTANGLE | RHOMBUS 





SQUARE 


GEM. / oBJ. 19 
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EXERCISES: OBJECTIVE NO. 19 


1. Give the BEST name for each of the following figures: 
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EXERCISES: (Cont'd.) OBJECTIVE NO. 19 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 7 
UNIT: VII OBJECTIVE NO: 20 


OBJECTIVE: Determine the properties for paratkelognrams, rectangles, squares and 
nhombti_(use motions). (Limit: (4) opposite sides congruent; 
(dt) opposite angles congruent; (dit) opposite sides parallel; Liv) diagonals bi-_ 
Sect each other; “(v) diagonals bisect the figure; “(vé) diagonals of a rectangle 
and a square are congruent; *(vii) diagonals of a square and a rhombus are 


perpendicular. 


SUGGESTED DEVELOPMENT: 1. Present class with parallelograms as in Diagram 1 


Define diagonal. 


DIAGRAM 1 








2. Discuss the following questions with your class. 


(a) What can you find out about the two figures 
that are formed by one diagonal? 


(b) How can this information lead you to properties 
of a parallelogram? 
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oF 


6. 


OBJECTIVE NO. 20 - 2 


Use the transparency and a tracing to demonstrate 
how some of the properties of parallelograms may 
be demonstrated. i.e. opposite sides congruent 
by a slide; opposite angles congruent by a half 


turn. 


Have the class: 
(a) construct a parallelogram, rectangle, square 


and rhombus, 
(b) draw the diagonals for each figure, 


(c) use the three motions to determine as many 


properties as possible for the figures. 


Note: You may wish to place the students in 
pairs on teams. 


List properties common to all figures (parallelograms) 
on the board. Make sure you force the student to 


justify each property. 


Summarize the important properties. 


re OO es 











PROPERTIES OF PARALLELOGRAMS 





-GEOM. tf OBJ, 20 i 








EXERCISES : OBJECTIVE NO. 20 


1. 


(71) 4 


Answer each of the questions below by referring to the diagram. | 


(a) 
(b) 
Cc) 
(d) 
(e) 
(£) 
(g) 
(h) 
(i) 


O ° 


“1) OPPOSITE Sitves = 
al) OPPOSITE AN Gi. ig 
Gili) OPPosITE StoES— 

Par Acecel : 

" lll) OTAGO Naas Bist 






ECacnh OTHER © 
Is polygon JOHN a patellelogten?’ “Athy? List reasons. : aiseg 
Name 2 pairs of congruent sides?3o=WH ,5w =OH (Vv ) a 
Name 2 other pairs of congruent segments.#y 2 Hy Wi ary pe i 
Name 2 pairs of congruent angles from JOHN. Zr LHos, <NHOZ= LOIN 
Name 2 pairs of congruent triangles formed by the diagonals of JOHN 
JO 18 sales os what segment? WH ATYN= AHYo , BTVoO® HIN 
ZJOH is opposite what angle? 2<HNJ i 
LYNH is congruent to what angle? 4Yov 


Z4JYO is congruent to what angle? <HyYN 


(lystery hlath | 


Each sentence below provides a number clue which can be used in MYSTERY MATH. . 
Find all clues, using the diagram if necessary, to find the answers. All | 


clues are about parallelograms. | 


(a) 


(b) 


(c) 
(d) 
(e) 
(£) 


CLUES 


A parallelogram has 4 _ sides. 


The missing word is 4. Each "a" 
in the MYSTERY MATH would be oe by a 4. 


A parallelogram and one of its 
diagonals form Av, congruent triangles. 


The number of the angle congruent to angle D.8 





The number of the side opposite to side DC.5 
The number of the angle opposite angle C. 7? 
The number of the side congruent to side BC.3 


_ MYSTERY MATH 





(4) abef F283 (4i) aed a7 Ss . 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: fl 
UNIT: VII OBJECTIVE NO: 21 


OBJECTIVE: To identify the parts of a circle, (Limit: interion, exterior, 
cineke, center, radius, diameter, chord, arc, semi-circle, tangent and 


secant. ) 





SUGGESTED DEVELOPMENT: 1. Interior, exterior and the circle. 
Draw a circle and identify for the students the 
interior of the circle, the exterior of the circle, 


and the circle itself. 


interior 
circle 


#7 exterior 


2. Diameter of a circle - have students construct a 
circle. Fold the circle upon itself. Crease the 
fold and then open. This fold line bisects the 
circle and is called the diameter. 


A B 
NOTE: The circle has Line symmetry with respect 
to Line AB. A circle has an infinite number 
of Lines of symmetry. 


3. Center of a circle - fold two different diameters 
(fold circle upon itself twice). The diameters 


bisect each other at the center of the circle 





OBJECTIVE. NO, 21 pred 


A Chord 


A chond is any segment that has both end points 
on the circle. 


Fold a circle upon itself to form a diameter. 


Is this diameter a chord? 


Fold the circle to form a chord that is not a 


diameter. e.g. AB below. 


A 
ARC A 


Fold circle to form any chord. This separates 


the circle into 2 arcs. Refer to diagram for 


chord. 


Semi-Circle (A Hal Circle) 
Fold a circle upon itself to form a diameter. 


The diameter forms 2 semi-circles. 


Tangent 
Fold the diameter of the circle passing through 


given point P on the circle. At P fold the line 
(£7) perpendicular to the diameter. L, is 


tangent to the circle. 


NOTE: Do not cut out circle. 





7. 


OBJECTIVE NO. 21 -"3 


Secant 


A Line that intersects a circle at exactly two 
points. 


Make any fold on circle, crease and open. 


This line is a secant) of the circle. 


Ss 
x 


aa 
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EXERCISES: OBJECTIVE NO. 21 








£5 


Name two diameters in the above circle. AB ’ Dc 


Name two chords that are not diameters. 4 , Re 


Name a chord that is a diameter. Ag DC 

~ “ane a 
Name 3 arcs of the circle. Ax, KR, Re, ce, BP, PY, Ye, QD, DA 
How many semi-circles are there in the diagram? 4 


Name 2 lines that are tangent to the circle. Ls, Le 


s 


Name all points indicated in the interior of the circle. H,9, © 
Name all points indicated in the exterior of the circle. 6, F 
Name all points indicated on the circle. A,X,R,C ,8,P,Y,@ ,D 


OOo!) SI ON Un: 6 OS 
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DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVE Us 7 
UNIT: VII OBJECTIVE NO: _ 22 


OBJECTIVE: _Detewnine the properties for the cinele, (Motions make this very simple. ) 


(Limit: (4) diameters bisect the circle, (ii) diameters equal two 


nadii, (dt) the center ts akways equal distance from the circle. 


SUGGESTED DEVELOPMENT: 1. Diameter bisects the circle. 
Students should construct a circle of suitable 
size. Fold diameter of the circle and discuss 
how it divides the circle. 
Alternate Development: 
Place mirror on center. Observe that diameter 
is the line of Syuetry of the circle. There- 


fore, the diameter bisects the circle. 


2. Diameters equal two radii. 
Construct a circle and draw a diameter. Cut out 
circle and fold diameter along itself. Observe 
that the two radii are congruent. 
Alternate Development : 
Place a mirror across the center so that one 


half of the diameter maps onto the other. 


3. Center is always equal distance from the circle. 
Draw circle $ with radius SP. Trace SP and 
rotate about_S. | Stop 4 or 5 times, pointing out 
that the endpoint of the radius SP is always on 
the circle. Therefore, the circle is always 


the same distance from the center. 





EXERCISES: 
1. (a) 
(b) 
(c) 
2. (a) 
(b) 
3.%9.(a) 
(b) 
4, 
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OBJECTIVE NO. 22 







— 

Draw Circle A with diameter CT. 
cp 

Use A as a turn center and execute a > turn. 


Does the circle have ‘ turn symmetry? Ves 


Therefore, cr BISECTS the circle into two congruent figures. 


Draw Circle A with diameters CT and MN.¢ 





(i) Slide CA onto AT, are they =? YES 
(ii) Slide MA onto AN, are they =? Yes 
Therefore, a diameter is equal to TWICE the radii. 6 


(2) N , 


Draw Circle A and radii BA, CA, MA, XA, DA, RA, NA. ‘ M 


x 
Use A as the turn center and turn BA until it falls on each of the 
other radii, are they = ? Yes 


Turn BA about turn center A for one complete turn. 


Is the tracing of B on the circle throughout the turn? YES 


Therefore, ALL the points which make up the circle are an Eouat distance 
from the center. 





DEVELOPMENT AND EXERCISES 


STRAND: Geometry LEVEL: 1 
UNIT: VIT OBJECTIVE NO: 23 


OBJECTIVE: _* Use Motion Geometry to design Wallpaper 











SUGGESTED DEVELOPMENT: 1. Use squared paper to make a stencil of some 
object as shown. Complete the following patterns 
using the. motions shown. 
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Have students design some wallpaper of their own 
by first making a stencil and then using squared 
graph paper performing a repeated combination 

of motions with their stencils to produce a 
pattern design. 
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DEVELOPMENT AND EXERCISES 


LEVELS 7 


OBJECTIVE NO: 24 


BJECTIVE: Use Paper Folding to produce stars and regular polygons 





MATERIALS : 


SUGGESTED DEVELOPMENT : 


NOTE: 
Fon complex folds, 
keep folding edge to 
Left side. 





Plain paper, scissors. 


is 


1a 


(a) 


(b) 


53: 


The purpose of paper geometry is to provide 

a fresh view of basic geometry and the study 
of geometric figures while presenting an 
entertaining and rewarding activity. The 
concept of symmetry is introduced and used to 
study the figures made. 


The Straight Line and Symmetry 


A straight line can be made on any piece of 
paper without instruments. 

Simply fold it over and crease the fold. 
Exry cat. 


Fold a piece of paper to produce a straight 
line. Cut any pattern out and unfold. 


FOLD 


Fold to make a straight line and cut a triangle 
from the sheet and unfold. Describe the figures 
produced. What is the role of the folded 
straight line? 


FOLD 


Paper Dolls 


Fold rectangular piece of paper onto itself. 
Cut half a doll on fold. Unfold. It may 
require much experimenting. 


ate i 


24-2 


4. The Right Angle: 
A right angle can be made from two folds, 
horizontal, and vertical, making sure that 
edges coincide. 





FOLD 


(a) Fold a right angle and cut the right angle 
corner off. Do this in several ways. Unfold. 


(b) Fold a right angle and cut any shape off. 
Unfold. 


Describe the figures produced. What is the 
role of the folds? In activity (a), how does 
cutting in different ways affect the figure? 


(c) Fold a piece of paper twice without making a 
right angle. Cut the corner off and unfold. 


In each of the previous cuts, each fold is an 


Axis of symmetry . Explain the terms symmetry, 


and symmetrical. Explain axis of symmetry. 


= 322 - 


24 = 3 


5. The 45° Angle: 
Fold a right angle. Then fold the corner 
over to produce a 45° angle. 


oe Or 





FOLD 


(a) Experiment with different straight cuts to 
cut off the 45° angle. Describe the figures 
produced (length of sides, number o” sides, 
angles, how many axes of symmetry.) What 
do ali figures produced have in common? 


( 4 lines of symmetry). > 






one of the 
five cuts 


(b) If you use thin paper (onion skin, cr gift 
wrapping paper) it is possible to fold a 
45° angle over to make a 22 1 Sangle. 

9 
Describe the figure produced after cutting 
off the corner. 


(c) Optional. Intricate designs can be made by 
making various nicks and cuts. Experiment 
and design your own. 


6. Squares 


To make a square, fold over the corner of a 
rectangle and cut off the uncovered portion. 
Unfold. 


ZF 


Y 


Fold the square to show all its lines of symmetry. 





24-4 


Try some designs based on the square. 
eg. Refer to "Paper Folding for Beginners" 
by Murray and Rigney. 


at 


Stars and Regular Polygons 


You have already discovered how to make squares 
and 4 pointed stars and octagons and 8 pointed 


stars. 
(a) Pentagons and 5 pointed Stars 


(i) Take a rectangle and fold it in half. 


(ii) Fold the bottom left corner up so that it 


touches the middle of the top edge. 
(To find midpoint of the top edge, fold 
and pinch). 


(iii) Fold the top left cormer down along the 


(b) 


edge of the previous fold. 


(iv) Fold the entire object along the lower 


edge of the fold of step (3). 
(v) Cut the folded corner off and unfold. 
Try cuts of various angles. 
Describe the figure produced. 


Cut a star within a star. 
Make your own original design. 


Hexagons and 6 pointed Stars. 
(i) Take a rectangle and fold in half. 


(ii) Fold the bottom left corner up and the 


top left corner down so that the folds 
come together. Crease. (This fold 
requires great care). 


(iii) Fold in half. 


(c) 


(iv) Cut off the folded corner and unfold. 


Describe the figure produced. 

Try cuts at different angles. 

Cut a star within a star. 

Make your own original design. 


10 and 12 Pointed Stars 


Fold the above in half again. 


Now design and fold original masterpieces. 
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OBJECTIVE NOS. 
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Classify the following polygons: 





REVIEW EXERCISES: 
1. 
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CALENE 
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RAL 
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d) 


ymmetry. 


ILATE 
Gs 
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and find the number of lines of s 


Classify each triangle below as isosceles, scalene or equilateral 


Ze 
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REVIEW EXERCISES: Cont'd OBJECTIVE NOS. 17-23 


3. Classify each quadrilateral below. Give the best name for each. 


Na Ga tee Taped a -" 








'o te “eo “e ¥o ye «0 20 «@ we 


4. Pictured below is the drive wheel of a steam locomotive standing 
on a rail. List the parts of a circle shown in the diagram. 









push rod (SEcANT ) 


spokes 
counter weight CC Hor d) 


(DIAMETER 
5 Radius) 
axle (c ENTRE ) 
MTT ITT 


rail (TANGENT ) 
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UNIT: 1 - 7 


SET THEORY 


1. 


MATCHING 
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YEAR END REVIEW 


LEVEL: 7 


In your book place the letter of the description at the right, in 


order. 


If you have chosen the correct words you will have written a 


sentence about your achievement on this exercise. 


element 
universe _ 
set 
subset 


Venn 


equivalent sets 
equal sets 
finite 

infinite 


odd numbers 


even numbers 


empty set 


“i 





U 
ol Ciel 
pcre 


PEE EE 





Write in expanded form: 


a) 
b) 
c) 


d) 


a diagram which is used to 
represent sets. 


a set which has 15 members is_. 


J0,1,2,35455,.-4 is a set. 


10,20, 50} and [50,0,20,9 


re ° 


a set which has no members is 
Chew vee 


a set which contains all possible 
elements is the ° 


[244,64 8} 
[28,174 and J, 0,0fare es 


a set which forms part of a 
larger set. 


[1.34557 
a collection of things. 


another name for a member of 
a specific set. 


238 (2x loo) + (3x10) +(Bx?) 
16.1 (x10) + Gx!) +(! tial 


4.007 —> (xt) + («bes 
1000 


260.04 —» (2x100) + x10) + (4 xt 


loo, 


cn 0 eee 


YEAR END REVIEW: Cont'd 


(77> 
UNIT: 1 - 7 





3. Write in standard form: a) 3x100+5x10+6x 7 —» 356 
b) 2x10+5 x7, —» 20.5 
i fink © /00¢ 
c) Lx) 1000 4 9% 1 + 312 00 ee : 
i 1 
d): 0:2) 210 Ay Siac dhe Fle Hee fie Shoes peer 2 
4. Find the G.C.F. of : a) 3, 4,6 (1) c) 12, 28, 34 (a) 
b) 40, 80, 120(40)  d) 36, 60, 120 (/2) 
5. ADDITION: 
away b) 26.01 c) +14" 24 
691 1.45 
13 23.95 
272 Pyar 
12413 
Dita Lt 1,522 RL ise Be 
SY) area 35 iz e) S5+25=8¢ £) 1.61 + 26.4 + 30.02 = 58. 
6. SUBTRACTION: 
a) 2061 b) 13.040 c) 238 - 16.93 = 224.67 
-158 -6.217 . 
1903 6.823 a 
d) 1268.46-93= e) £- $=3 f) w-t- 8 
1175. 46 8 Is 
seach 
g) 33 < 15.= Wye 
7. MULTIPLICATION: 
' i 
a) 273 b) 16.04 c) 168 d) fx 5. - = 
x19 x3.1 x7.11 
5187 AQ,724 119-4. 48 
Sipe Le 1 gas Le 
e) 27x95 y f) 3x4, 13 g) a x25 = 7 
“8. DIVISION: 
) at: » ee 
a) 16_) 256 b) 13.1_)6.55  c) 20.7_J621 d) == =m 
gt 13. 32 65) 0 5. oP aa | 
Oo Brg Fy 1) Aree a) Hezage 175 


oa aaa ay 


(78) 
YEAR END REVIEW : Cont'd UNIT: 1-7 


9. EVALUATE: 


a) 3x4+70 +2= 47 b) 2422 1 





10. SOLVING CONDITIONS: x= 3% 
a) x+7= 12 b) x-2= 23 c) 4.6x = 18.4 
= X= 
a d) a 1745 sf 
‘ X= I29S 
11. MAKE EQUIVALENT FRACTIONS: 
1 _ _x(2o) Beomers) 3 ip (ai 9 
5 100 ye ale tacess 16 a (48) 
(45) 
12. MEASUREMENT: 
Express in the indicated unit: 
a) 18.6 m (cm, km) b) 238 cm (m, mm) c) 19.05 dam (m, mm) me 
(Igo, -0186) (4.38, 2380) 9G. See 


13. Answer in Given Units: 
a) 124 m+ 14 cm+2 m= (cm) 226.4 em 


b) 11 238 m- 1.9 km + 3.6 dam = (m) 9374 m. 


14. EXPONENTS: 


) 


3 2=3x3x3x3x 3 = 243 


a) What is the base? 3 b) What is the exponent? 5 


15. CALCULATE: 
Ry enh). 5¢ = a5) cc) 1.87 = 324 a) @* ==) 


OVSN 
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ae eS 
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